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Abstract
The purpose of this work was to design and assess an effective approach for a
small or medium size organization to determine appropriate operational controls for its
significant environmental aspects as part ofdeveloping and implementing an ISO 14001-
type environmental management system. This new approach was determined to be
necessary due to the generic nature and broad applicability of the ISO 14001 standard,
the lack of appropriate methodology in the professional literature, and the lack of related
knowledge and ability in most small or medium sized organizations.
As controlling and influencing operations is a vital characteristic of an effective
environmental management system, currently available federal and state guidance
manuals for small or medium size environmental management systems were reviewed to
determine the support that they provided in this area. Unfortunately, these guidance
manuals lacked specific direction for identifying potential operational controls.
Working with six organizations participating in the Monroe County Strategic
EnvironmentalManagement Initiative, a new approach was developed and utilized to
determine appropriate operational controls for each organization's significant
environmental aspects as part of its environmental management system development and
implementation. This approach employed the use of: 1) An Operational Control
Flowchart (developed for this thesis); 2) Decision Block Descriptions for the Operational
Control Flowchart (developed in support of the Operational Control Flowchart); and 3) A
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cost-benefit analysis. Additionally, it was found that identifying and evaluating
operational controls for one obvious environmental aspect in each organization before the
organization's environmental aspects were competitively evaluated for significance,
provided a convincing example for skeptical participants and enhanced the EMS
implementation process.
The new approach began by first identifying potential operational controls for all
identified significant aspects. Next, a practical cost-benefit analysis was performed for
each of the potential operational controls before finalizing performance objectives and
targets. As the potential operational controls were found to provide an economic as well
as an environmental benefit, the MCSEMI participating organizations were eager to
implement them and take advantage of the cost and environmental benefits.
KeyWords: Aspect, cost-benefit analysis, environmental management system (EMS);
impact, ISO 14001; ISO 14001 -type environmental management system; medium size
organization; objective, operational control, practical cost-benefit analysis, significant
environmental aspect, small organizations, target.
Definitions
Environmental Aspect: Element of an organization's activities, products or services that
can interact with the environment (ISO 14001, 3.8).
EnvironmentalManagement System (EMS): "The part of the overall management system
that includes organization structure, planning activities, responsibilities, practices,
procedures, processes and resources for developing, implementing, achieving, reviewing
and maintaining the environmental
policy."(ISO 14001, 3.5) It follows a process by
which an organization identifies environmental aspects and impacts of its operations,
assesses its current performance, and develops targets and plans to achieve environmental
improvements (California Environmental Protection Agency).
ISO 14001: ISO 14001 is the first in a series of environmental management standards
published by the International Organization for Standardization. It was first published in
1996 and specifies the actual requirements for an environmental management system. It
applies to those environmental aspects which the organization has control over and which
it can be expected to have an influence (ISO 14000 website). ISO 14001 doesn't contain
actual performance requirements but it does require an organization to meet regulatory
commit to meeting regulatory requirements, set environmental goals, establish programs
to meet those goals and continually improve its environmental performance.
ISO 14001- type environmental management system: An environmental management
system that is modeled after the ISO 14001 environmental management system
specification.
vi
Medium size organization: For the purposes of this study, amedium size organization has
greater than 50 employees and fewer than 500 employees with some access to
environmental, health and safety expertise.
Objective: An environmental goal that the organization has set that is consistent with the
policy, aspects and applicable regulations.
Operational control: Operational control is a key feature of an effective environmental
management system and involves documented system procedures, work instructions,
technology and/or equipment used to control an organization's significant environmental
aspects.
Pragmatic knowledge claim: The claim that knowledge arises "out of actions, situations,
and consequences rather than antecedent conditions and is concerned with the
applications and solutions to
problems,"(Creswell, 11).
Qualitative approach: A research approach in which the inquirermakes knowledge
claims with the intent ofdeveloping a theory or pattern, for example: political, issue-
oriented, collaborative or change oriented. Strategies for inquiry such as narratives or
case studies may be used. "The researcher collects open-ended, emerging datawith the
primary intent of developing themes from the
data," (Creswell, 18).
Quantitative approach: A research approach in which the inquirermay collect data for
developing knowledge, for example: cause and effect thinking; reduction to specific
variables and hypothesis and questions, use ofmeasurement and observation, and the test
of theories. The inquirermay use experiments and surveys (Creswell, 18).
"Practical" Cost-Benefit Analysis: For the purposes of this research, a
"practical"
cost
benefit analysis is one that is concerned with the application of cost-benefit knowledge to
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a useful end, so that it is matter-of-fact and realistic, easy to understand to a small or
medium size organization's management and practical.
Significant Environmental Aspect: A significant environmental aspect is an
environmental aspect that has or can have a significant impact on the environment (ISO
14001, 3.3).
Small or medium size organizations: Defined by theMCSEMI Program as an
organization having fewer than 500 employees. This paper also uses the term
small/medium enterprise (SME) interchangeably.
Small organization: For the purposes of this study, shall have less than 50 employees and
have limited environmental, health or safety expertise.
Target: Relating to and supporting a specific environmental objective, a target is a
detailed performance requirement quantified where practicable, applicable to the
organization that arises from the environmental objectives and that needs to be set and
met in order to achieve those objectives. (ISO 14001, 3.10) An environmental target is a
specific task in the achievement of an environmental objective. Environmental targets
must be stated in ameasurable and quantifiable manner.
Two-phased, sequential, mixed methods research: Research performed in two phases
where one phase is qualitative and the other is quantitative (Creswell, 22).
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1.0 INTRODUCTION
1.1 Statement ofTopic
The purpose of this research was to develop a new approach to determining
operational controls for significant environmental aspects for small or medium size
organizations in support of the development of an ISO14001 -type environmental
management system. This new approach consists of a flowchart identifying possible
areas ofoperational controllability and a practical cost-benefit analysis.
Many small ormedium size organizations lack the knowledge and ability to
identify potential operational controls for their significant environmental aspects and
determine financial feasibility of these control methods. Therefore, by first identifying
areas of controllability through the use of the flowchart, an organization can then perform
a cost-benefit analysis to determine if the control options are financially possible.
Developed within this thesis will be the case studies for one small and one
medium size organization's use of the flowchart and practical cost-benefit analysis in
determining options for operational control and potential cost savings. These cost benefit
analyses will be included in the documentation to illustrate the need for operational
control cost-benefit considerations before objectives and targets can be finalized for a
significant aspect in an ISO 14001 -type environmental management system.
1.2 Significance ofTopic
Controlling its significant environmental aspects is necessary for an
organization to attain its environmental goals and to ensure continual performance
improvement (a requirement of an ISO 14001 -type EMS). Small or medium size
organizations, as well as larger organizations, are recognizing the current trend and
customer demand for an ISO 14001 -type environmental management system (EMS).
"Most of the early adopters of the ISO 14001 standard for EMS's in the United States
have been large facilities, but small facilities are beginning to adopt it aswell,"(Nash,
Ehrenfeld, MacDonah-Dunler, and Thorens, 2000).
The broad use of the ISO 14001 standard for developing an EMS can be observed
simply by the numerous types oforganizations that are able to adopt and implement
ISO14001 -type EMS. "The standards are generic, which means that they can be applied
to all types of organizations, whether larger or small, regardless of their product or
service,"(Moretz, 2000). The broad applicability of the ISO 14001 standard is inherently
the characteristic that makes it difficult for a small or medium size organization to
implement.
The small or medium size organization has unique needs for support in
developing an EMS. "Developing responses to the environmental impacts of small
businesses becomes problematic because theirmanagers often lack the human and
financial resources needed to address environmental
concerns,"(Coglianese and Nash,
2002). Also, for a small business, the responsibility of environmental management may
not have been assigned to any one individual. "In most SME's (small - medium sized
enterprises) management and ownership of the organization is frequently synonymous,
therefore, the owner/manager has a major impact on the performance of the
business,"
(Schaper, 2002).
To remain functional and competitive, it is necessary for many small ormedium
size organizations with limited financial and technical abilities, to have access to user-
friendly tools; practical, clear information delivered in familiar terms; and guidance.
"Despite the potential advantages the EMS's promise small firms, efforts at
implementation can face significant barriers," (Coglianese and Nash, 2002). Currently,
there exists little in the way of guidance for determining operational controls or
application of straightforward cost benefit analysis. "Access to relevant, business-related
environmental information is generally in short supply among small business/owner
managers, and is a key determinant of environmental
outcomes"(Tilley, 1998).
Furthermore, the National Environmental Education & Training Foundation points out in
its Standardizing Excellence: Working with SmallerBusinesses to Implement
EnvironmentalManagement Systems, October 2001, that "for small businesses to
embrace EMS there must be better documentation on the benefits both economically and
with regard to environmental performance as well as better ways to measure cost savings
and environmental
performance."The lack of detailed, easily accessible resources
available to small or medium organizations for EMS advancement supports the
development of a new approach to operational control determination, as well as case
study documentation ofone small and one medium size organization's experience
utilizing the approach.
1 .3 Reason for Interest
This thesis is the result of a need recognized while working as a Systems
Developer for the Monroe County Strategic Environmental Management Initiative
(MCSEMI) designing and assisting with the implementation of ISO 14001 -type
environmental management systems for six (6) small or medium size organizations in
Monroe County, New York. During system development, it became apparent that small
ormedium size organizations which lacked expertise, technical knowledge and the
financial ability to afford them also lacked the ability to determine appropriate
operational controls for their significant environmental aspects and impacts. A new
approach with clear information delivered in familiar terms was determined necessary for
assisting small or medium size organizations in identifying applicable operational
controls for their newly developing environmental management systems.
2.0 BACKGROUND
TheMCSEMI Program is operated by Rochester Institute ofTechnology (RIT)
under contract to the Monroe CountyHealth Department (MCHD). It is funded by RIT,
MCHD and Empire State Development through an Environmental Investment Program
grant. MCSEMIwas designed to assist small and medium size organizations inMonroe
County, New York, to design, develop and implement strategic environmental
management systems. The MCSEMI Program Description included as Appendix A,
outlines the program. MCSEMI's mission is to assist the participating organizations
develop and/or improve their environmental management systems and help them to better
recognize and understand the benefits associated with strategic management of their
environmental aspects.
The MCSEMI Program was taskedwith developing an environmental
management system training manual, The SmallBusiness TrainingDocument, (Appendix
B) for use by small or medium size organizations. This manual was developed based on
the ISO 14001 standard. The ISO 14001 standard specifies requirements of an effective
environmental management system that can be certified/registered by the International
Standard Organization (ANSI/ISO 14001-1996 EnvironmentalManagement Systems -
Specification with Guidance for Use).
Currently, inMonroe County, New York, six (6) companies that are participating
in the MCSEMI program are utilizing the training manual and receiving guidance from
MCSEMI to design and implement their EMS. Following the model of ISO 14001, this
research has analyzed the determination of operational controls for one small and one
medium size organization. For the purposes of this study, a small organization shall have
less than 50 employees and have limited environmental, health or safety expertise and a
medium size organization shall have greater than 50 and fewer than 500 employees with
some access to environmental, health and safety expertise.
Based on experience with the organizations in the MCSEMI program, it was
discovered that only a limited amount of inadequate support was available for small or
medium size organizations for determining operational controls in an environmental
management system, therefore a new approach to determining operational controls was
necessary. This research will examine one approach to determining operational controls
using a flowchart developed and cost-benefit information gathered by the author and
utilized with organizations participating in the MCSEMI program. This flowchart will be
used throughout the MCSEMI Program; however, this research will be limited to the case
study of one small and one medium size organization's experience with determining
appropriate operational controls utilizing the flowchart and a straightforward cost-benefit
analysis.
3.0 LITERATURE REVIEW
3.1 Background Literature
3.1.1 BriefHistory ofEMS and Small Business
Rondinelli and Berry (2000) state that since the late 1980's an increasing number
ofAmericanmanufacturing corporations have adopted proactive environmental
management systems and although some organizations still view regulatory compliance
as a burden, many "smaller ones now see environmental protection as a necessary and
integral part of total quality
management."In an earlier article by Rondinelli and Berry
(1998) they suggest that one of the reasons for this may be that smaller organizations
have witnessed the effects environmental protection has had on the bottom line of the
larger organizations that were the first to develop an EMS. Hillary, Coglianese and Nash,
as well as other authors in the literature, would agree that in the United States most of the
early adopters of the ISO 14001 standard for EMS's have been large facilities, but small
facilities are beginning to adopt it as well.
New York State Department ofEnvironmental Conservation (NYSDEC)
Pollution Prevention Unit agrees with Rondinelli and Berry that the use ofEMS's are on
the rise and state in their Understanding and Implementing an Environmental
Management System (1) guide that businesses are increasingly realizing that
environmental problems would be bettermanaged in a systematic way similar to the way
they "develop financial management systems to promote the efficient use and
management ofmonetary resources, they realize that environmental management systems
developed and integrated into the organizational structure will reduce risks from pollution
and will help provide an opportunity to be more efficient and organized."Other authors
such as Coglianese and Nash (2002) also agree and further state that "EMS adoption is
proceeding rapidly in many
sectors."
The NYSDEC further supports these statements in their Understanding and
Implementing an Environmental Management System (1) guide by stating that although
there are standards for other EMS's, the ISO 14000 standards are becoming widely
adopted throughout the private sector in the United States. The United States
Environmental Protection Agency (USEPA) goes so far as to state in their Environmental
Management Systems: An Implementation Guidefor Small andMedium-Sized
Organizations that "ISO 14001, published in November 1996, is the most widely
accepted international standard for EMS," (Stapleton et al., 1). Many companies used
ISO 14001 guidelines to design or improve their environmental management systems
without seeking official certification (Rondinelli and Berry, 2000). Several authors,
includingMoretz, Rondinelli and Berry, assert that EMS certification to ISO 14001 is on
the rise but the reasons organizations implement an ISO 14001 -type EMS aren't
necessarily for ISO 14001 certification and can vary and range from gaining a
competitive advantage to just "doing the right
thing"
environmentally.
3.2 Current Issues and Trends
3.2.1 Qualitative Identification of the Need for Small orMedium Size Organization
Support ISO 14001-type EMS: USEPA: EnvironmentalManagement Systems: An
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Implementation Guidefor Small andMedium Sized Organizations and NYSDEC:
Understanding and Implementing and EnvironmentalManagement System: A Step-by-
Step Guidefor Small andMedium-Sized Organizations.
NYSDEC's Understanding and Implementing an EnvironmentalManagement
System (1) guide emphasizes that "an EMS can provide a structure for small and medium
size businesses to manage, assess, and continuously improve the effectiveness and
efficiency of the management of their environmental activities". Despite the fact that a
review of current literature shows that implementing an ISO 14001-type EMS is the
current trend and that an EMS can have environmental and economic benefits, in a small
or medium size organization, implementing an ISO 14001-type EMS can represent a
major challenge. "While smaller businesses can achieve similar benefits as larger entities
from implementing EMS's, they often lack the necessary resources to do so, whether it be
time, expertise or simply knowledge ofwhere to turn for technical
assistance,"(National
Environmental Education & Training Foundation, 8). Coglianese and Nash agree by
stating that during development of an EMS, determining "responses to the environmental
impacts of small businesses becomes problematic because theirmanagers often lack the
human and financial resources needed to address environmentalconcerns."Furthermore,
Gerstenfeld and Roberts (2000) have argued that environmental problems are often
ignored by small or medium size organizations simply because they do not have the time
to deal with them.
At the same time, identifying and measuring the environmental performance of
small firms can be a somewhat problematic activity because small and medium size
organizations have only a limited individual impact on the environment (Schaper, 2002).
However, the U.S. Census Bureau's latest reports show that more than 99 percent of
businesses in the United States employ fewer than 500 people which by definition are a
small or medium size organization (US Census website). It may be assumed that small
firms have small environmental impacts but when taken collectively their cumulative
impacts may be considerable. Coglianese and Nash (2002) state that "although small
businesses are a critical part of the economy, their environmental impact is largely
unknown". Hillary (2000) asserts that the potentially significant cumulative
environmental impacts of small or medium size organizations taken as a sum total may
possibly outweigh the combined environmental impact of large organizations.
Nevertheless, Gombault and Versteege (1999), Winter and Legerwood (1994) and
Hutchinson and Chaston (1994) have all claimed that there is a shortage of relevant
environmental information for small or medium size organizations. Schraper (2002)
agrees and states that there is a "lack of suitable and accessible information about how to
improve a firm's environmental businessactivities."Tilley (1998) suggests that while a
key to determining environmental decisions, "access to relevant, business-related
environmental information is generally in short supply among small business
owner/managers."The need for guidance is further illustrated in Schraper (2002)
suggesting that for small or medium size organization the most important consideration
"is that environmental information be practical, easy to access, and in a form that can be
applied quickly to their own firm". Schraper goes on to say that "it is also preferable that
it has a direct, obvious impact on environmental
performance."The goal of this thesis is
to develop an approach to presenting environmental and economic performance
information for determining operational controls and their feasibility that is practical,
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easy to access and in a form that any small or medium size organization can adapt. An
operational control is a key feature of an effective EMS. For the purposes of this work,
an operational control is defined as a key feature of an effective environmental
management system that involves documented system procedures, work instructions,
technology and/or equipment used to control an organization's significant environmental
aspects.
3.2.2 Available Support from USEPA and NYSDEC Implementation Guides for Small
andMedium Size Organizations
The USEPA has recognized that an EMS is a voluntary approach to improving
environmental performance and through the use of an effective EMS, an organization can
recognize many important benefits. To that end, USEPA has supported the development
of several projects to support and facilitate the progress ofEMS's among small and
medium size organizations (Stapleton et al., 1). Significant to this thesis is the USEPA
sponsored project, EnvironmentalManagement Systems: An Implementation Guidefor
Small andMedium-Sized Organizations, which was developed with NSF. There are
many similarities between this guide and the guidance manual produced by New York
State Department ofEnvironmental Conservation (NYSDEC) Pollution Prevention Unit's
Understanding and Implementing andEnvironmental Management System: A Step-by-
Step Guidefor Small andMedium-Sized Organizations.
A brief review and comparison of the USEPA guidance document to the
NYSDEC guidance document is included as relevant to this thesis as these are the
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publicly available guidance materials that are most readily accessible and applicable to
the organizations in the MCSEMI Program.
3.2.2.1 Basic Concepts
In December 2000, the USEPA's Office ofWastewaterManagement; Office of
Enforcement and Compliance Assistance; Office ofPesticides, Prevention and Toxic
Substances; and Office ofPolicy Economics-Innovation in cooperation with NSF
International published Environmental Management Systems: An Implementation Guide
for Small andMedium Sized Organizations. This "plain English, common sense
guide"
is intended for use by small or medium size organizations interested in implementing an
EMS. NYSDEC Pollution Prevention Unit's Understanding and Implementing and
Environmental Management System: A Step-by-Step Guidefor Small andMedium-Sized
Organizations (1), states that their guide is "designed to help small and medium-sized
businesses integrate environmental concerns into their everyday business decision
making, to improve environmental compliance and to promote pollution
prevention."
Both guides are based on the basic Plan-Do-Check-Act model that was introduced by
Shewart and Deming:
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Plan: Planning, including identifying environmental aspects and establishing
goals.
Do: Implementing, including training and operational controls
Check: Checking, includingmonitoring and corrective action
Act: Reviewing, including progress reviews and acting to make needed changes to
the EMS
Figure 1. Plan, Do, Check, Act. (USEPA: Environmental Management Systems: An
Implementation Guidefor Small andMedium Sized Organizations, 8)
When fundamentally basing an EMS on the Plan-Do-Check-Act model, the
effective result, like that of the ISO 14001 standard, is a continual improvement cycle of
planning, implementing, reviewing and improving the processes and actions that the
organization performs to meet its business and environmental goals. Both guides expand
and define the basic model into seventeen (17) elements all ofwhich are linked to
complete the cycle as:
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Management
Review Environmental
Policy
Checking /
Corrective Action
Monitoring & Measuremer
Nonconformance &
Corrective & Preventive
Action
Records
EMS Audits
Continual
Improvement!
Planning
Environmental Aspect
Legal & Other
Requirements
Objectives & Targets
Environmental
Management Progra
Implementation
Structure & Responsibilit
Training, Awareness,
Competence
Communication
EMS Documentation
Document Control
Operational Control
Emergency Preparedness
Response
Figure 2. EMS Model [USEPA: Environmental Management Systems: An
Implementation Guidefor Small andMedium Sized Organizations (14) and NYSDEC:
Understanding and Implementing andEnvironmental Management System: A Step-by-
Step Guidefor Small andMedium-Sized Organizations (5). J
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The following seventeen EMS elements and their descriptions as illustrated in
Figure 2. EMS Model are also common to both guides [USEPA: Environmental
Management Systems: An Implementation Guidefor Small andMedium Sized
Organizations (15) and NYSDEC: Understanding and Implementing and Environmental
Management System: A Step-by-Step Guidefor Small andMedium-Sized Organizations
(5-6)]:
Environmental policy Develop a statement of your organization's commitment
to the environment and use this policy as a framework for planning and action.
Environmental aspects Identify environmental attributes of your products,
activities and services and determine those that could have significant impacts on
the environment.
Legal and other requirements Identify and ensure access to relevant laws,
regulations and other requirements to which your organization adheres.
Objectives and targets Establish environmental goals for your organization that
are in line with your policy, environmental impacts, the views of interested parties
and other factors.
Environmental management program Plan actions necessary to achieve your
objectives and targets.
Structure and responsibility Establish roles and responsibilities for
environmental management and provide appropriate resources.
Training, awareness and competence Ensure employees are trained and
capable of carrying out their environmental responsibilities.
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Communication Establish processes for internal and external communications
on environmental management issues.
EMS documentation Maintain information on your EMS and related
documents.
Document control Ensure effective management ofprocedures and other
system documents.
Operational control Identify, plan and manage your operations and activities in
line with your policy, objectives and targets.
Emergency preparedness and response Identify potential emergencies and
develop procedures for preventing and responding to them.
Monitoring and measurement Monitor key activities and track performance.
Nonconformance and corrective and preventive action Identify and correct
problems and prevent their recurrence.
Records Maintain and manage records ofEMS performance.
EMS audit Periodically verify that your EMS is operating as intended.
Management review Periodically review EMS with the goal of continual
improvement.
Additionally, both guides present several common reasons why an organization should
have an EMS, as well as potential benefits and costs for implementation; furthermore,
many of the specific concepts are similar to each guide. However, while both guides are
fundamentally based on the same principles, they begin to differ in both presentation and
application shortly after these first few concepts have been addressed.
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3.2.2.2 Defining/Determining Operational Controls
3.2.2.2.1 USEPA: EnvironmentalManagement Systems: An Implementation Guidefor
Small andMedium-Sized Organizations
After a brief description of setting environmental policy, determining
environmental aspects and legal and other requirements, this guide presents the following
illustration in which technology, operations, financial and other business aspects are
considered before finalizing objectives and targets:
Environmental Policy
Environmental
Aspects
Legal and
Other
Requirements
r \
Objectives
and
Targets
Views of
Stakeholders
Environmental
Program
Technology Finance Operations Other
Business
Figure 3. Objectives and Targets {EnvironmentalManagement Systems: An
Implementation Guidefor Small andMedium-Sized Organizations, 28).
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The description for this figure directs the implementer to also consider significant
environmental aspects, applicable legal and other requirements, the views of interested
parties, technological options and financial, operational, and other organizational
considerations, which clearly indicates that there are many considerations for setting
objectives and targets. However, this guide, unlike the NYSDEC guide, looses focus and
begins to overlook some of these considerations as it progresses through the EMS
implementation steps.
The next step in the USEPA guide is the environmental management
program which is described as "a road map for achieving environmental
goals."An
environmental management program is a description of the means of achieving
environmental objectives and targets. It details what must be done, by when, and how for
each of the defined objectives and targets of significance. This entails designating
responsibility for achieving objectives and targets at each relevant function and level,
providing the means (i.e. people, skills, technology, financial resources) for fulfilling the
objectives and targets, and designating a time frame within which objectives and targets
will be achieved.
To achieve the objectives and targets of the EMS, there must be an action plan,
the environmental management program. This program should directly describe how the
objectives and targets are going to be met and how the policy will be carried out through
specific actions. Specifically, the guide (32) states, "The program should not be
developed in a vacuum - it should be coordinated or integrated with other organizational
plans, strategies, and
budgets." However, the following figure is presented:
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Objectives and Targets
Established
f \
Environmental
Management Program
Defined
v J
?
Monitoring and
Measurement
Figure 4. Environmental Management Programs (EnvironmentalManagement Systems:
An Implementation Guidefor Small andMedium-Sized Organizations, 32).
This figure provides no consideration to the operational, technical or financial
feasibilitywhen determining this action plan, as if it were to be developed in a vacuum.
The guide (33) states, "In some cases, your environmental management program may
encompass a number of existing operating procedures or work instructions for particular
operations or activities [operational controls]. In other cases, new operating procedures
or work instructions [operational controls] might be required to implement the
program."
However, there is a significant lack of explanation describing the link between finalized
objectives and targets, the environmental management programs that indicate exactly
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how an organization will achieve its environmental goals and the specific operational
controls for operations and activities that must be controlled.
After the environmental management program description, the guide discusses
structure and responsibility for the EMS, training, awareness and competence throughout
the organization, communications both internally and externally, EMS documentation
and document control.
The guide then reaches the section on operational control which it addresses "as
building environmental performance into operations and activities". It then states,
"determining which operations should be covered by documented procedures and how
those operations should be controlled is a critical step in designing an effective
EMS,"
(EPA, 53) see Figure 5, Operational Controls.
Significant
Environmental
Aspects
Operational Controls
Legal and Other
Requirements
Figure 5. Operational Controls (Environmental Management Systems: An Implementation
Guidefor Small andMedium-Sized Organizations, 53).
The guide goes on to give direction for listing operations that may require
controls and discusses maintenance and calibration for equipment that aid in operational
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control. Included is a worksheet for listing operations and activities that are currently
controlled and for considering ifnew controls are needed. However, there is no direction
given for identifying the current or new operational controls (which were previously
defined within the guide as a "critical step in designing an effective EMS").
Furthermore, Figure 5. Operational Controls is presented in the guide; however,
there is no clear description ofhow to correctly interpret it. It would appear that the
authors are trying to indicate that operational controls are determined from the
environmental policy, significant environmental aspects, objectives and targets and legal
and other requirements. While this figure and a corresponding interpretation would not
be incorrect, logic would also dictate that other factors should be included for
consideration when determining operational controls. The guide provides examples of
activities and operations that might require operational control; however, there are no
ideas on how to determine potential appropriate controls.
3.2.2.2.2 New York State Department ofEnvironmental Conservation (NYSDEC):
Understanding and Implementing an Environmental Management System: A Step-by-Step
Guidefor Small andMedium-Sized Organizations
The NYSDEC guide differs significantly from the EPA guidance manual in
presentation and in sequence for implementation. This guide is designed to be executed
in three separate but rather large steps. The first step, The Basics, is dedicated to a rather
complete review of an EMS and its relationship to environmental auditing, use as a
compliance tool, relationship to pollution prevention as well as including an overall, very
general step-by-step action plan.
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The second step, EMSDevelopment and Implementation Guide, begins with
describing a kickoffmeeting, as well as providing templatememos, an agenda and a list
of items thatmay be required for the meeting such as an overhead projector and flip
chart. This guide has been developed to an extremely high level ofdetail and this
research will not be a focused review of the unrelated detailed portions of the guide. It is
prudent to mention that contained within the beginning of the guide is a worksheet for
determining baseline information concerning the current environmental status of the
organization. The worksheet begins with environmental policy, environmental aspects,
legal and other requirements followed by objectives and targets.
Similar to the EPA guide, within the initial sections of the NYSDEC guide at the
point of determining objectives and targets there are financial, operational, technological
and business considerations listed. The guide continues to environmental programs;
structure and responsibility; training, awareness and competence; communication; EMS
documentation and document control followed by operational control considerations.
Comparable to the USEPA guide, there is no indication ofhow to determine operational
controls, merely the mention of the requirement that the organization document that they
have been established.
After this initial overview of an EMS, the guide then includes chapters that
describe the development of an environmental policy statement, offering hints and
examples, which is followed by an in-depth discussion of identification of aspects and
impacts. Differing from the USEPA manual, legal and other requirements are presented
as a subset of objectives and targets rather than as their own chapter. This guide further
differs slightly from the USEPA guidance at this point in the delivery of the
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implementation model, as possible objectives and targets are called for and a list of
considerations is given that includes reasonableness, technological feasibility,
consistencywith the business plan and affordability.
NYSDEC, Understanding and Implementing an EnvironmentalManagement System:
A Step-by-Step Guidefor Small andMedium-Sized Organizations, Step Two: EMS
Development and Implementation Guide (70),
When Determining Possible Objectives and Targets Consider:
Reasonableness
Technological feasibility
Consistency with Business Plan
Affordability
Figure 6. Considerations When Determining Possible Objectives and Targets
It is after this section in the NYSDEC guidance manual that it differs distinctly
from the USEPA guide, see Table 1, Comparison ofKey Elements ofEMS between
USEPA and NYSDEC Guidance Manuals. NYSDEC guidance progresses into
developing environmental management programs similar to the USEPA guide and
defines the program similarly as "a road map"; however, the next steps in this guide,
unlike the USEPA guidance, are not: structure and responsibility for the EMS; training,
awareness and competence throughout the organization; communications both internally
and externally; EMS documentation and document control. NYSDEC progresses directly
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from environmental management programs to development ofoperational controls before
developing any of the other necessary EMS elements.
At the point in implementation for operational control development, NYSDEC
Understanding and Implementing andEnvironmentalManagement System: A Step-by-
Step Guidefor Small andMedium-Sized Organizations; Step Two: EMSDevelopment
and Implementation Guide (77) states:
"For every aspect your company determines to be significant, objectives have
been specified. Now some action must be taken to achieve the objective. You
must develop operational control procedures for activities or steps in a production
process where the potential impact can be well controlled. In writing operational
controls, determine the environmental performance standard desired for that
aspect, set targets for that performance and write procedures (operational control)
to ensure that the standard will bemet."
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KEY Elements of
EMS
USEPA NYSDEC
Create an Environmental Policy
Statement
Create an Environmental Policy
Statement
Plan: Identify Environmental Aspects Identify Environmental Aspects:
LOR as subset
Legal and Other Requirements
(LOR)
Establish Objectives and Targets Establish Objectives and Targets
Develop an Environmental
Management Program
Develop an Environmental
Management Program
Implementation
(Do):
Designate Structure and
Responsibility
Develop Operational Controls
Training, Awareness and
Competence
Develop Emergency Preparedness
and Response Procedures
Communications Designate Organizational Structure
and Responsibility
EMS Documentation Establish Document Control: EMS
Documentation as subset
Establish Document Control Train Employees
Develop Operational Control
Develop Emergency
Preparedness and Response
Procedures
Checking and
Correction Action
(Check):
EstablishingMonitoring and
Measurement Procedures
Establishing Monitoring and
Measurement Procedures
Establish Nonconformance and
Corrective and Preventive Action
Procedures
Establish Nonconformance and
Corrective and Preventive Action
Procedures
Establish Records Procedures Establish Records Procedures
Develop EMS Audit Procedures Develop EMS Audit Procedures
Continuing
Improvement:
(Act):
Management Review Management Review
Table 1. Comparison ofKey Elements ofEMS betweenUSEPA and NYSDEC Guidance
Manuals. NYSDEC Understanding and Implementing andEnvironmental Management
System: A Step-by-Step Guidefor Small andMedium-Sized Organizations; Step Two:
EMSDevelopment and Implementation Guide and USEPA EnvironmentalManagement
Systems: An Implementation Guidefor Small andMedium-Sized Organizations.
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Unlike the USEPA guide, the NYSDEC guidance directly links operational
controls appropriately to the environmental management programs (action plans) that
encompass them and to the objectives and targets that they are associated with achieving.
Within the guide are worksheets, as well as hints on writing the operating procedures.
However, similarly to the USEPA guidance there is no direction offered in determining
appropriate operational controls. One purpose of this thesis is to develop in its simplest
form a flowchart with potential areas of controllability for an organization's significant
aspect that can then be analyzed for potential cost-benefit and financial feasibility.
3.2.2.2.3 Other Definitions ofOperational Controls
In a further review of literature beyond USEPA and NYSDEC guidance
documents, an operational control was defined as a procedure that "specifies the way to
perform specific operations and activities associated with significant environmental
aspects and
impacts," (Saponara and Roig, 1999). The European Environmental Agency
states that "a key feature of an effective environmental management system is the
preparation ofdocumented system procedures/instructions to ensure effective
communication and continuity of implementation which result in operational
control."
Actually, all of the literature reviewed for this thesis would agree that operational
controls are fundamental to an effective EMS. However, ISO 14001 Clause 4.4.6 (see
Figure 7. ISO Clause 4.4.6) only requires an organization to develop "operational
criteria."On the other hand, to meet environmental goals established as measurable
targets, the purpose of operational criteria/procedures is to control the operation.
"Formal operational control, in the form of documented operational procedures, acts as a
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safeguard against informality and its results - inconsistent and unreliableprocesses,"
(Saponara and Roig, 1999).
ANSI/ISO 14001 Environmentalmanagement systems - Specification with guidance
for use: Clause 4.4.6:
The organization shall identify those operations and activities that are
associated with the identified significant environmental aspects in line with its
policy, objectives and targets. The organization shall plan these activities,
including maintenance, in order to ensure that they are carried out under
specified conditions by
a.) establishing and maintaining documented procedures to cover
situations where their absence could lead to deviations from the
environmental policy and the objectives and targets;
b.) stipulating operating criteria in the procedures;
c.) establishing and maintaining procedures related to the identifiable
significant environmental aspects of goods and services used by the
organization and communicating relevant procedures and requirements
to suppliers and contractors.
Figure 7. ISO Clause 4.4.6
However, Reichmann (215) broadens the definition ofoperational control to
include strategic control, "while the differentiation between operational and strategic
planning is customary in theory and practice, the differentiation between strategic and
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operation control is largelyuncommon."Reichmann goes on to state that control "has to
be carried through simultaneously to planning and realization processes, not after they are
finished." These statements are not to directly challenge the requirement of ISO 14001
for operational controls or any guidance manuals direction for determining them; this is
simply to delineate that further pragmatic deliberation is necessary before finalizing
targets which must be achieved by controls that may or may not be practicable.
3.2.2.3 Financial Considerations for Key EMS Elements: Targets and Operational
Controls
3.2.2.3.1 USEPA and NYSDEC
While both USEPA and NYSDEC guidance manuals affirm that an organization
should consider financial aspects when setting objectives and targets (EPA, 28; NYDEC
Step Two, 70) neither manual gives examples or details on how to go about specifically
considering the financial aspects when finalizing targets. This is an oversight which
could potentially lead to financially unattainable objectives; as related targets can only be
reached by implementing environmental management programs and their corresponding
operational controls. One purpose of this thesis is to provide examples ofpractical cost-
benefit analyses that have been developed for identified operational controls so that their
feasibility can be determined before targets are finalized and environmental management
programs are developed.
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3.2.2.3.2. Others
There is very little literature to review that is specifically focused on the financial
considerations of setting objectives and targets and determining operational control
within an EMS. Yet, many authors agree that "firms can and should account for
environmental costs, which do not differ significantly from other regulatory costs that
they normally consider in their financial
analysis,"(Rondinelli and Berry, 2000). Based
on the consensus that environmental costs should be accounted for, there is a plentitude
of information on methods for reporting environmental costs.
Full-cost accounting and environmental management systems are two emerging
voluntary business practices that offer the potential to increase business participation in
environmental management. (Rondinelli and Berry, 2000) Full-cost accounting is a
management tool that is used to identify, quantify and allocate the direct and indirect
environmental costs of ongoing operations. This type of accounting, also known as life-
cycle accounting, total cost accounting, and green accounting reports environmental
compliance costs, related oversight costs and costs that have been traditionally traced
such as engineering and raw materials, rather than lumping them all together
(Emblemsvag and Bras, 36).
Many of these cost and accounting principles have been developed to assist with
environmental issues, however, for small ormedium size organizations it may be best to
build upon cost management principles already in use and to extend them into
environmental management. "Environmental concerns can no longer be viewed as
'separate' from the company's businessgoals,"(Troy, 2001). Missing from some of the
above mentioned methods are comparability and the integration of environmental
29
management with othermanagement tools (Emblemsvag and Bras, 9). Also, the
learning curve for some of these methods is too high and would require time and
resources that the literature has previously establishedmay be unavailable to a small or
medium size organization. For a cost method to have worth, the information it
communicates must be able to alter behavior (Oxenfeldt, 107). "For profit-seeking firms,
the ultimate objective is expressible in monetary form, and information that can be
expressed in the same or related terms is always likely to attract more immediate
attention"(Bennett and James, 33). Therefore, this thesis will develop and include two
case studies of a practical, easy to use, operational control cost-benefit analysis presented
in a form and with language familiar to the small or medium size organizations for which
it is prepared.
3.3 Summarization ofKey Points and Rationale for Work
Clearly small or medium size organizations in the United States are not only
striving to improve their environmental performance, but to do so in a systematic manner
that integrates environmental management with other business practices. "Many
corporations integrate proactive environmental management practices into their overall
business strategies to reduce costs, to improve efficiency, to compete more effectively
and to develop new products and
services,"(Rondinelli and Berry, 1998).
Many of these organizations are seeking to implement systems that are similar to
the ISO 14001 standard for EMS. "Although ISO 14001 is technically a voluntary
standard, it is becoming, in some areas, a business
necessity,"
(Moretz, 2000).
Experience with the organizations participating in the MCSEMI Program would agree
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that an ISO 14001-type EMS is a necessity for their organization. While their reasons
for implementation vary from "gaining a competitive edge globally to improving
community relations to just plain doing the right thing environmentally,"each
organization expects the end result to be integrated EMS. (Moretz, 2000).
Conversely, "acquiring new knowledge is a difficult process and actively
integrating it into traditional knowledge to create new business opportunities is even
harder,"
(Prahalad, 1998). The USEPA and NYSDEC have recognized that the
development of an EMS in organizations with limited resources and support is a
complicated process and to that end, they have developed guidance manuals. While
guidance for these small or medium size organizations is obviously necessary, it is also
necessary that the guidance be complete, practical and easy to understand.
Both the USEPA and the NYSDEC would agree that as the objectives and targets
are finalized within the EMS many business aspects must be considered; specifically, the
appropriateness of the operational controls and the financial feasibility of their
implementation. However, both manuals lack direction and guidance for practical
application for determining either the appropriateness ofoperational controls or the
financial practicability of implementing them. Therefore, it is prudent to develop
appropriate tools that are realistic and manageable for determining these controls before
the objectives and targets are finalized.
Consequently, this work will develop a practical flowchart for determining
appropriate operational controls and approach to cost-benefit analysis for examining the
feasibility of those operational control options for one small and one medium size
organization in the MCSEMI Program. These cost benefit analyses will be included to
31
illustrate the need for operational control cost-benefit considerations before objectives
and targets can be finalized for a significant aspect in an ISO 14001-type environmental
management system.
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4.0 METHODOLOGY
4.1 Tasks and Objectives
4.1.1 Identification ofResearch Strategy
Two-phased, sequential, mixed methods research is designed around a pragmatic
knowledge claim that is concerned with identifying the situation and the consequences,
as well as the application of the solution (Creswell, p 11,).
For this research, the situation is identified as lack of foundational
support for small or medium size organizations in determining appropriate
operational controls.
The consequences were identified as the inability to attain environmental
goals and to ensure continual performance improvement.
Furthermore, the solution was to develop tools and methodology to
support small ormedium size organizations in the integration of the
operational controls determined by the flowchart and cost benefit analysis
with the organization's overall management hierarchy.
The first ofphased of this research method was conducted by qualitatively
analyzing the available support for small ormedium size organizations by a review of
applicable federal and state guidance manuals which was previously reported in Section
3.2 and supported by applicable subsections. The second phase, which differs from the
first qualitative phase, was conducted by a quantitative data collection and cost-benefit
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analysis performed for one small and one medium size organization. This approach was
chosen because it was directly applicable to the situation and "its two phased approach
makes it easy to implement and straightforward to describe and report,"(Creswell, p.
216).
4.1.2 Development ofOperational Control Flowchart
The flowchart was developed by first identifying several appropriate areas for
operational controllability. These areas were grouped topically and arranged in a
flowchart (e.g. administrative controls, technological controls, employee training as a
control). This flowchart directs the user by simple yes or no answers to possible options
for appropriate operational controls. The flowchart begins with the identification of the
significant aspect and will ask, "Can this be remedied by. . If the answer is "yes", the
user is directed to a grouping ofpossible appropriate operational controls. As the
potential exists for simultaneous consideration ofmultiple areas for appropriate control,
the remedy questions are linked. If the user is unable to identify any areas for possible
operational controls the flowchart includes the question, "Can this be remedied by
discontinuing
product/service?"
4.1.3 Utilization ofFlowchart SupportingMCSEMI
The flowchart was used with the organizations that participated in the MCSEMI
Program to determine possible appropriate operational controls for one of their identified
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significant aspects. Throughout the utilization, the flowchart continued to be modified as
necessary based on suggestions from the participating MCSEMI organizations. From the
six participating organizations, two were chosen for cost-benefit analysis of one potential
operational control each. One organization is a small organization having fewer than
fifty (50) employees and limited environmental, health or safety expertise. The second
organization, ofmedium size, has greater than fifty (50) employees but fewer than five
hundred (500) employees and some access to environmental, health and safety expertise.
4.1.4 Quantitative Development ofCost Benefit Analysis for a Small Organization in the
MCSEMI Program
Using available sales personnel, product and/ or service quotes and general cost
management methods/reports, a practical, easy to use cost benefit analysis was developed
that was process- and site-specific to the small organization participating in the MCSEMI
Program. This cost benefit analysis contains business, technological, process and
financial terms that are familiar to the small business/ownermanager. The case study
presents an analysis of current costs to the organization financially and current costs to
the environment. These costs were compared side by side, as well as in summary, to the
proposed costs after the determined appropriate operational controls have been
implemented and integrated into the organization's management.
4.1.5 Quantitative Development ofCost Benefit Analysis for aMedium Size
Organization in the MCSEMI Program
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Again, using available sales personnel and product and/ or service quotes, a
practical, easy to use cost benefit analysis was developed that is process and site specific
to the medium size organization participating in the MCSEMI Program. This cost-
benefit analysis contains business, technological, process and financial terms that are
familiar to the medium sized organization's management. The case study presents an
analysis of current costs to the organization financially and current costs to the
environment. These were compared side by side, as well as in summary, to the proposed
costs after the determined appropriate operational controls have been implemented and
integrated into the organization's management.
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5.0 RESULTS
5.1 Operational Control Flowchart
5.1.1 Description ofOperational Control Flowchart
The flowchart was user-friendly, direct and manageable on one full sized sheet of
regular paper, and is included below and also as Appendix C, Operational Control
Flowchart.
Significant
Aspect
Can this be N.
remedied by N.
employee
performance? /
/ Can this be ^v
/ remedied by N.
""N. better /
N. controls? /
/ Can this be n.
/ remedied by \^
\ better
N. technology? /
/ Can this be \^
/ remedied by >v
~~
N. outsourcing?
/ Can this be
/ remedied by
\ discontinuing
^v product/
N. service''
Communication
Education
Supervision
Training
Rules
Rewards
Administrative:
Policy
Procedure
Increased
Maintenance
Increased Testing
Engineering:
Maintenance
Design
Operation
Technological:
Efficiency
Material
Substitution/Change
Process Change
Technology Change
Product Change
Figure 8. Operational Control Flowchart
Professional Society
Network
Internet Support
Discontinue
Product/Service
D. M. Collins
April 16, 2003
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A description for each decision block on the flowchart is included as part of the
deliverable, Appendix D, Decision Block Descriptions for Operational Control
Flowchart.
Decision Block Descriptions for Operational Control Flowchart
In relation to an environmental management system, EMS, operations refers to each
operational process that contributes to environmental impacts. It is important to
recognize that these operational processes are not simply related to manufacturing,
service, product and assembly.
After determining an organizational environmental policy and significant
aspects/impacts it is necessary to develop feasible operational controls to ensure that
objectives and targets can be met.
Common environmental impact categories:
Operational Impact Categories
Consumption/depletion of energy
Consumption/depletion ofnatural resource
Air contaminants
Waste water discharges
Storm water runoff
Land contamination
Hazardous waste disposal
Noise odor
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Service Impact categories
Wastewater discharges
Disposal of chemicals
Disposal of solvents
Disposal ofused parts
Product Impact Categories
Toxic substances
Chemical substances
Packaging disposal
Product disposal
Noise
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Operational control implementation is accomplished by the establishment,
maintenance and verification ofoperational procedures and controls that ensure the
organizations policy, objectives and targets are met. One method to determine
appropriate control is bymeans of the decision tree for Determining Operational
Controls. The following decision block descriptions can be applied to the Determining
Operational Controls decision tree:
"Can this be remedied by employee performance?"
Employee Performance - refers to the functionings, actions and/or activities of
employees throughout all of their time spent at the organizationwith regard to
effectiveness.
Communication - refers to the ability to share and/or transmit knowledge from
management to employees and from employees up through management, for
example, an organizationmay increase communication concerning appropriate
disposal of recyclable materials.
Education - refers to increasing the employee's, management and the organization's
knowledge, for example, increasing employee's education on the appropriate
handling ofused oils will decrease the likelihood of a spill.
Supervision - refers to increasing the directing or overseeing ability of the actions
and/or activities that would affect the organizations aspects/impacts, for example, an
organization may increase supervision in an area that accumulates hazardous waste to
ensure that the waste is handled properly.
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Training - refers to guiding or instructing, for example, an organizationwill conduct
training for all employees and perhaps suppliers to communicate the environmental
policy and guide employees/suppliers to the effects that the policy will have on their
action and/or activities and on the organization's actions and/or activities.
Rules - refers to established guides or regulations for the conduct of actions and/or
actions, for example, rules for the use of foot covers in contaminated areas may limit
the risk of contamination to other areas.
Rewards - refers to something given in return for functionings, actions and/or
activities performed appropriately, especially when done very well, for example,
organizations may offer employees incentives to achieve higher than projected waste
recycling.
"Can this be remedied by bettercontrols?"
Better Controls - refers to more suitable, desirable or favorable means of regulating,
directing or commanding, for example, more favorable controls may be established that
are administrative, engineering or technological.
Administrative - refers to the management of the controls for an organization, for
example, an organization may have methods for accounting for environmental costs
that ensure appropriate divisions are properly budgeted.
Policy - refers to established governing principles of an organization, for
example, the organization will establish a quality or environmental policy to
oversee its actions/activities in those areas.
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Procedure - refers to the established methods ormanners for actions/activities, for
example, an organizationmay have written ways for refueling vehicles.
IncreaseMaintenance - refers to causing to become greater in the ability to keep
in continuance in a certain condition, for example, an organizationmay increase
the maintenance on an oil pump by calibrating appropriate gauges more
frequently to ensure more optimal operating conditions to decrease the likelihood
ofpump failure and therefore batch disposal.
Increase Testing - refers to causing to become greater the examination ofvarious
components ofoperations, for example, an organizationmay choose to undergo
more frequent audits of their EMS which would ultimately increase the testing of
the system and increase the opportunities for continuous improvement.
Engineering - refers to the management, planning, designing, or construction of
operations, for example, the design of an assembly line is based on the engineering of
the product.
Maintenance - refers to the ability to keep in continuance, for example, an
organization may choose to perform maintenance on equipment that is relied on to
generate raw material for in-process batches to decrease the opportunity for off-
specification batches.
Design - refers to the plan, scheme or project, for example, an organization may
alter designs ofproducts to include parts that were not previously recyclable.
Operation - refers to being at work or in action, for example, an organization may
change the action of a die press to eliminate excess scrap.
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Technological - refers to the use ofmachinery in the process, for example, an
organization may choose to modify the machinery in operations to decrease the use of
electricity.
Efficiency - refers to producing various products/services with aminimum of
effort or waste, for example, a closed loop water wash may be utilized to increase
the ability to wash multiple parts without constant sewer disposal/treatment.
Quality - refers to the degree of excellence or superioritywhich the
product/service possesses, for example, by increasing the quality of a
product/service an organization can decrease the number of customer rejects.
"Can this be remedied by better technology?"
Better Technology - refers to more advantageous or effective practical or industrial arts.
Material Substitution/Change - refers to the practice of replacing a material with
anothermaterial, for example, an organization may choose to use a less flammable
solvent to decrease safety risks.
Process Change - refers to making different the course of action or activity, for
example, an organization may choose to perform a waterwash over a rinse tank to
eliminate water waste previously uncaptured.
Technology Change - refers to making different the manner of accomplishing the
practical or industrial task, for example, an organization may choose to use a newer
method for heat treating a metal that eliminates the need to perform pickling and acid
wastes.
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Product Change - refers to making different the product, for example, an organization
may choose to use cardboard coverings instead ofplastic to decrease costs and ease
recycling efforts.
"Can this be remedied by outsourcing?"
Outsourcing - refers to the practice of subcontracting manufacturing work to outside
companies.
Professional Society - refers to a formal collection of individuals engaged in a
similar type of employment, for example, an organizationmay require internal auditors to
belong to a recognized group of auditors and to have become certified through this
agency to ensure that the organization's auditors have the most current information
available.
Networking - refers to establishing a connection to individuals or resources
within or from outside the organization to develop and communicate innovative and
upcoming industry concepts for application, for example, an organization may encourage
the environmental, health and safety department to attend monthly community meetings
in areas surrounding the operations of the organization to increase public support and
communication for the organization.
Internet Support - refers to the practice of seeking information widely available
on the internet, for example, if an organization sought to find a recycler in their area they
may turn to information on the internet to locate the most competitive prices and
practices.
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"Can this be remedied by discontinuing product/service?"
Discontinuing Product/Service - refers to no longer producing a product or engaging
in a service, for example, an organization may choose to discontinue manufacturing
pesticides that have been proven to be carcinogenic and may choose to provide
consumers with an alternative pesticide.
After developing and implementing operational controls the following verifications
should be made:
Have operational controls been listed in the appropriate area of the EMS?
Are all operational controls identified?
Are all operational controls documented properly?
Are appropriate employees trained on the operational controls that affect their
work?
Are the procedures for operational control available to the employees that
need them?
To fulfill ISO 14001 requirement ofApproach Re-evaluation the aspects/impacts must
be reviewed:
After a period of time
After a change
Or a combination
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5.1.2 Operational Control Flowchart Incorporation with the MCSEMI Program
The flowchart was incorporated into theMCSEMI Program, referenced in The
Small Business TrainingDocument as Appendix B. The training document directed the
participating organizations to consider appropriate operational controls options for their
significant aspects at the point of identification of objectives. The flowchart was utilized
by answering the "Can this be remedied by. . questions and following the directed
path, arriving at potential areas to consider for control. As these areas were identified, if
topical definitions were needed, the participating organizations were referred to the
Decision Block Descriptions for Operational Control Flowchart.
5.2 Cost-Benefit for Small Organization in the MCSEMI Program
5.2.1 Description of Small Organization
Unicell, an installer of snowplows, with less than twenty (20) employees was the
smallest organization that participated in the MCSEMI. Unicell is located in Monroe
County, New York.
5.2.2 Use ofOperational Control Flowchart with Unicell
Upon determination that general solid waste, office paper waste and cardboard
waste were identified jointly as a significant aspect forUnicell's operations, the
Operational Control Flowchart was used to determine that impacts associated with this
46
aspect could be remedied by using better engineering controls and improving employee
performance.
5.2.3 Use ofCost-Benefit Analysis with Unicell
The cost-benefit analysis for Unicell helped identify financially feasible
operational control options before setting performance targets for the significant aspect.
Local sales personnel for potential products or services that would constitute these
operational controls willingly provided written quotes for and Unicell provided access to
the previous accounting records containing the data necessary to complete the analysis
and comparison.
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The Unicell Cost-Benefit Analysis presented above was offered to management
and implementation of the newly designed system was immediately undertaken. The
new system resulted in approximately 50% savings of the overall costs that Unicell
incurred annually for waste management and approximately 468 yards per year of office
paper and cardboard have been effectively removed from the general waste stream,
entering a recycled paperboard stream. The cost-benefit analysis was further utilized to
determine feasible targets forUnicell's EMS as it detailed benefits that were both
economical and environmental and is included as Appendix E.
5.3 Cost-Benefit forMedium Size Organization in the MCSEMI Program
5.3.1 Description ofMedium Size Organization
Jasco Heat-Treating, with sixty-eight (68) full-time employees, was one of the
medium size organizations that participated in the MCSEMI program. Jasco is located in
Monroe County, New York.
5.3.2 Use ofOperational Control Flowchart with Jasco
Upon determination that water usage and recycling were significant aspects for
Jasco, the Operational Control Flowchart was used to determine that impacts associated
with these aspects could be remedied by using better engineering controls, improving
employee performance and considering better technologies.
5.3.3 Use ofCost-Benefit Analysis with Jasco
57
Cost-benefit analyses for Jasco helped identify financially feasible operational
control options for consideration before targets were set for significant aspects. Local
sales personnel for potential products or services willingly provided written quotes and
the Jasco business manager provided access to previous accounting records for the data
collection necessary to perform the analysis and comparison.
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The cost-benefit analyses were presented to management and implementation of
the newly designed systems was immediately undertaken.
The redesigned solid waste management system resulted in approximately 30%
savings of overall costs that Jasco incurred annually for waste management and
approximately three yards of cardboard/paper annually was effectively removed from the
general waste stream to enter a recycled paperboard stream. The cost-benefit analysis
was further utilized to determine feasible targets for Jasco 's EMS and is included in detail
as Appendix F, Cost-benefit Analysis, Jasco, Waste, as it details benefits that are both
economical and environmental.
The redesigned phosphate line acid etch tank resulted in a capital cost avoidance
of approximately $30,000 and an annual operating cost savings of approximately
$5395.08. At this rate ofbenefit, the entire cost of capital improvement for this system
was realized in less than two months of operation. Jasco also realized an acid
consumption and disposal savings of 5850 gallons per year and water consumption and
disposal savings of 2100 gallons per year. This process also assisted Jasco in fulfilling a
corporate requirement to decrease water consumption and disposal. The cost-benefit
analysis was further utilized to determine feasible targets for Jasco 's EMS and is included
in detail as Appendix G, Cost-benefit Analysis, Jasco, Phosphate Line, as it details
benefits that are both economical and environmental.
5.4 Cost and Environmental Benefits for Organizations in theMCSEMI Program
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Cost-benefit analyses were performed for each organization in theMCSEMI
Program once significant aspects were identified. The Operational Control Flowchart
was utilized to offer direction for cost-benefit research and the results of the analysis
were then used to determine control feasibility and then to set measurable targets for
specific objectives. These analyses are included as Appendix H through Appendix L.
Each cost-benefit analysis gives a description of the participating organization and a
measurable benefit both economically and environmentally.
Appendix H: Cost-benefit Analysis, NuKote, Bulbs
Appendix I: Cost-benefit Analysis, Schlegel Oven, Drives, Compactor
Appendix J: Cost-benefit Analysis, Schlegel, Bulbs
Appendix K: Cost-benefit Analysis, VI Bulbs
Appendix L: Cost-benefit Analysis, VI Waste
The following is a compilation of the results for the entire development process of
the organizations in theMCSEMI Program presented in table form for each module of
the SmallBusiness TrainingDocument. It is important to note that consideration of
operational controls for significant aspects was incorporated into the development
process during Module 3, EMS Planning, Significant Aspect determination and Legal and
Other, Module 4, Objectives and Targets andModule 6, Communication, Operational
Controls and Training,
Awareness'
and Competence by utilization of the Operational
Control Worksheet, Decision Block Descriptions for Operational Control Worksheet and
a cost-benefit analysis for identified potential operational controls.
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Module 1 : Introduction to ISO and why and EnvironmentalManagement system
is beneficial. What the risks and benefits are and how it fits into a qualitymodule.
Module 2: EMS Policy - elements needed and how to create one. Examples are
provided and direction as to what needs and does not need to be included.
Module 3: EMS Planning, Significant Aspect determination and Legal and Other
Requirements - elements needed and how to determine what is needed and what
is significant to the business needs. Integrating the existing business into the
EMS is as essential as determining what regulations apply to the business.
Module 4: Objectives and Targets - what they are, why they are needed, how
they relate to the EMS and how to set them. What goals need to be set and
integrated into the business based on the aspects determined inModule 3.
Module 5 : EMS Program and EMS Structure and Responsibility - how to set up
the documentation, structure and assign responsibilities within the EMS.
Examples are provided on methods of documentation and structure.
Module 6: Communication, Operational Controls and Training,
Awareness'
and
Competence - what these elements require and how to set them up effectively.
How to determine what training is needed for specific tasks and regulatory
initiatives.
Module 7: Emergency Preparedness and Response, Checking and Corrective
Action, Auditing, Records Management andManagement Review - relationship
of these elements to an effective EMS and management of these elements.
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Module 1 - Six companies were involved in the MCSEMI program. The six companies
and their representatives were:
Company Name City/Town Company
Contact
Jasco Heat -Treating Fairport, NY Jim Carpenter
NuKote International Greece, NY John Steepy
Schlegel Systems Henrietta, NY Jim Ryan
Sentry Group Fairport, NY Mike
Sanguinito
Unicell Body Kote Henrietta, NY Steve Bones
VIManufacturing Webster, NY Bill Orchard
Table 2. MCSEMI Program Module 1, Participating Organizations
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Module 2 - Policy Statement-
CompanyName Policy Statement
Jasco Heat-
Treating
Jasco Heat-Treating, Inc. has long regarded the ecological and
environmental resources of the earth as a shared responsibility of its
inhabitants. We have undertaken the on-going task of continuously
improving our processes so that we will prevent the pollution of the
earth. We have not only subscribed to all the laws of our government,
but have also subscribed to being a leader in our community to further
the environmental concerns of our neighbors.
NuKote
International
NuKote is committed to providing a safe, healthful and environmentally
responsible workplace. We will comply with the regulations that
govern our operations. We will strive to continually improve our
systems, prevent pollution and foster a relationship of trust with our
neighbors and the community in whichwe operate.
Schlegel
Systems
Schlegel Systems is committed to a safe and healthy environment for
both our employees in the workplace and the community in which we
operate. It is our policy to work closelywith all interested parties to
achieve our goal to be steward of the environment and a leader in
promoting safety. We will
Complywith the letter and spirit ofEHS laws and regulations at
local, State, Federal and as applicable, international levels
Incorporate EHS into all business operations and decision making
Communicate and reinforce this policy to all employees on a
continuous basis
Work continually to improve the effectiveness ofEHS programs
Provide training to employees on a continual basis in all areas of
EHS
Aggressively seek to minimize the impact of our operations on the
environment by engineering pollution out of all production
processes as is technically and economically feasible.
Strictly follow the waste management hierarchy of reduce, reuse,
recycle.
Work closelywith our suppliers and customers to minimize our
impact on the environment, manage our resources and assist other
companies in protecting human health and the environment
Table 3. MCSEMI Program Module 2, Policy Statements
81
Module 2 Continued - Policy Statement
Sentry Group It is the goal of Sentry Group to safelymanufacture products that are
free frommaterials or processes that could adversely affect health or the
environment. Our operations shall not subject our employees to unsafe
working conditions, and ourmaterials and processes shall not be
hazardous to employees, consumers or the environment. We will
consciously attempt to maximize safety in all our operations, reduce
emissions into the surrounding environment, and continue to work
towards reducing our wastes through elimination, reuse and recycling.
No operation at Sentry facilities will be deemed successful without the
presence of safe and environmentally friendlywork practices and
products.
Unicell Body
Kote
Unicell will strive to comply with all environmental regulations
governing our industry. We are committed to providing a safe
environment for our employees. We are committed to producing high
quality goods and services. We strive for continual improvement and
pollution prevention in limiting and decreasing any adverse affect that
we have on the environment while providing these goods and services.
VI
Manufacturing
It is the policy ofVIMfg., Inc., Webster, New York to conduct all
business activities (including all ecological, social and economic
considerations) in a responsible manner, free from recognized hazards,
to respect the environment, health and safety ofour Employees,
Customers, Suppliers and Community. To achieve this end, VI Mfg. is
committed to comply with all applicable environmental and safety
regulations. Through Continuous Improvement, our objective is to
reduce waste, striving to minimize adverse impact on the airwater and
land through pollution prevention and energy conservation. We shall
demonstrate our commitment through employee education and the
establishment ofviable objectives to optimize the performance of our
EH&S program.
Table 4. MCSEMI ProgramModule 2, Policy Statements continued
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Module 3: Aspect Identification, Significant Aspects and Legal and Other Requirements
- due to the confidential nature ofsome ofthe information in Aspect identification, the
general categories ofinformation have been included here, rather than the specific
aspect.
Company Name Significant Aspects Legal and Other Reqmnts
Jasco Heat-Treating Haz Waste Reduction C-Air;
G - Noise
I - Solid Waste
R TSCA
D - Water
Other - Aerospace & NYWEA
Water Use Reduction
Energy Reduction
Increase Recycling
Decrease Permitting
NuKote International Solvent Use Reduction C-Air
N - Effluent
I - SolidWaste
J - SARA/EPCRA
R TSCA
D - Water
Fugitive Solvent Emissions
Haz Matl Storage
Reuse ofCartridges
Recycling (general)
Light Bulb changeover
Schlegel Systems Recycling C-Air
I - Solid Waste
J - Superfund/EPCRA
R TSCA
D Water
Haz Waste Reduction
Satellite Facility Closeout
Energy Reductions
Haz Material Storage
Reductions
Leak Detection Systems
Upgrade
Sentry Group Recycling D Water
C-Air
R TSCA
J - Superfund/EPCRA
I - Solid Waste
E-FIFRA
N - Effluent
NYSCRR
Solid Waste Reduction
Resource Reduction
Chemical Use reduction
Noise
Unicell Body Kote Recycling Cardboard NYSCRR - Recycling
Recycling Office Paper
Hearing Conservation
General Waste Reduction
Table 5. MCSEMI ProgramModule 3, Aspect Identification, Significant Aspects and
Legal and Other Requirements
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Module 3 Continued: Aspect Identification, Significant Aspects and Legal and Other
Requirements due to the confidential nature ofsome of the information in Aspect
identification, the general categories of information have been included here, rather than
the specific aspect.
VIManufacturing Air/Dust Generation C-Air
Reduction E-FLFRA
J - Superfund/EPCRA
R-TSCA
G - Noise
Noise Zone Reduction
Chemical Use Reduction
Waste Disposal Tracking
I - Solid Waste
D - Water
N - Effluent
NYSCRR
Table 6. MCSEMI Program Module 3, Aspect Identification, Significant Aspects and
Legal and Other Requirements continued
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Module 4 - Objectives and Targets
Company
Name
Objective Target
Jasco Heat-
Treating
10% Haz Waste Reduction
10% Water Use Reduction
10% Energy Reduction
10% Increase Recycling
Investigate consolidation ofpermits Decrease Permitting
NuKote
International
Investigate water/solvent ink
replacement
Solvent Use Reduction
Consider Emissions capture equipment Fugitive Solvent Emissions
Develop Process Improvements Hazardous Material Storage
Work with RIT Remanufacturing Reuse ofCartridges
Increase by 20% Recycling (general)
120 per year Light Bulb changeover
Schlegel
Systems
Corrugated Baler Installation Recycling
Material Reuse program Hazardous Waste Reduction
Equipment disposition Satellite Facility Closeout
DC Drive Replacement Energy Reductions
Oil replacement program Hazardous Material Storage
Reductions
Install high level alarms Leak Detection System
Upgrade
Sentry Group Increase Toner Cartridge Program Recycling
Containment Controls SolidWaste Reduction
RIT Remanufacturing Resource Reduction
Evaluate new materials/Resins Chemical Use reduction
Evaluate Needs & Documentation Noise
Unicell Body
Kote
Develop Program Recycling Cardboard
Develop Program Recycling Office Paper
Evaluate Program Needs and
Documentation Controls
Hearing Conservation
Reduce General Waste Production General Waste Reduction
VI
Manufacturing
Evaluate Controls for baghouse Air/Dust Reduction
Evaluate needs for zones Noise Zone Reduction
Evaluate new/different materials for use
in processes
Chemical Use Reduction
Evaluate Waste and Sewer disposal
practices for better alternatives.
Waste Disposal Tracking
Table 7. MCSEMI Program Module 4, Objectives and Targets
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Module 5 and 6 - Operational Controls.
Company
Name
Target Operational Control
Jasco Heat-
Treating
Hazardous Waste Reduction Process Controls
Water Use Reduction Process Controls
Energy Reduction Equipment Controls
Increase Recycling Process Controls
Decrease Permitting Administrative Control
NuKote
International
Solvent Use Reduction Process Controls
Fugitive Solvent Emissions Equipment Controls
Hazardous Material Storage Administrative Controls
Reuse ofCartridges Process/Equipment Controls
Recycling (general) Process Controls
Light Bulb changeover Equipment Controls
Schlegel
Systems
Recycling Equipment Controls
Haz Waste Reduction Process Controls
Satellite Facility Closeout Administrative Controls
Energy Reductions Equipment Controls
Hazardous Material Storage
Reductions
Process Controls
Leak Detection System
Upgrade
Equipment Controls
Sentry Group Recycling Process/Admin Controls
Solid Waste Reduction Process/Admin Controls
Resource Reduction Process Controls
Chemical Use reduction Process Controls
Noise Administrative Controls
Unicell Body
Kote
Recycling Cardboard Process Controls
Recycling Office Paper Process/Equipment Controls
Hearing Conservation Administrative Controls
General Waste Reduction Process Controls
VI
Manufacturing
Air/Dust Reduction Equipment Controls
Noise Zone Reduction Equipment Controls
Chemical Use Reduction Process Controls
Waste Disposal Tracking Process/Admin Controls
Table 8. MCSEMI Program Module 5 & 6, Operational Controls
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Module 6 Continued - Training and Implementation Programs
Company Name Programs
Jasco Heat-Treating EmergencyResponse
Waste Management
AirManagement
WaterManagement
Resource Reduction
NuKote International Air Management
Recycling and Resource Reduction
Emergency Response
EnergyManagement
Schlegel Systems Emergency Response
Air Management
Solid and Hazardous Waste Management
Chemical Use and Handling
Recycling Paper, Cardboard andMetals
Sentry Group EmergencyResponse
Chemical Use and Handling
SolidWaste Management
Recycling
Unicell Body Coat Recycling
EmergencyResponse
Noise and Hearing Protection
SolidWaste Management
VIManufacturing Emergency Response
Chemical Use and Handling
AirManagement
SolidWaste Management/Recycling
Table 9. MCSEMI Progr imModule 6, Operational Controls Continued.
All companies had existing training programs or systems. A few companies required
assistance in setting up documented programs for tracking training in a systematic
method; however, most were already performing this function. All trainingwas relative
to the nature and scope of the business and appropriate to the regulatory nature of the
aspects and impacts. Several went above and beyond the requirements to assure all
employees, regardless ofpotential exposure, were aware of and trained in the procedures
appropriate to the regulation(s), process(es), or requirement(s).
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Module 7 - Program Audits
An audit of each facility's EMS was performed. The results were:
Company Element General
Score
Comments
Jasco Heat-
Treating
Policy 21/24 Needs Communication
Planning - Aspects 5/6 Needs Services included
Planning - Significant
Aspects
17/18 Criteria needed to be more specific
Planning - Legal and
Other Requirements
12/12
Objectives and
Targets
11/12 Stakeholders & Interested parties
need to be included
Programs 14/15 Update frequency needs
establishing
Structure and
Responsibility
8/9 Needs to reference QMS
Training, Awareness
and Competence
23/24 Legal requirements need to be
communicated in training
Communication 10/12 Needs more implementation
Documentation 10/12 Needs to reference QMS
Document Control 15/15
Operational Controls 20/21 Significant Aspects need reference
Emergency
Preparedness and
Response
17/18 Needs to establish that reviews that
occur after drills/tests may target
updates
Monitoring and
Measuring
23/24 Specific ISO language required
Nonconformance,
Corrective and
Preventive Action
21/21
Records Management 20/21 Reference to QMS needed
Audits 21/21
Management Review 8/12 Documented for QMS but not EMS
Table 10. MCSEMI Program Module 7, Program Auc its, Jasco
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Company Element General
Score
Comments
NuKote Policy 16/24 Could not verify
that all
information
current to the
EMS has been
implemented, so
they received 2/3
scores on each
element.
2/3 means that the
paperwork is in
place, but the
auditors could not
verify that
implementation is
effective.
Planning - Aspects 4/6
Planning - Significant Aspects 12/18
Planning - Legal and Other Requirements 8/12
Objectives and Targets 8/12
Programs 10/15
Structure and Responsibility 6/9
Training, Awareness and Competence 16/24
Communication 8/12
Documentation 8/12
Document Control 10/15
Operational Controls 14/21
Emergency Preparedness and Response 12/18
Monitoring andMeasuring 16/24
Nonconformance, Corrective and
Preventive Action
14/21
Records Management 14/21
Audits 14/21
Management Review 8/12
Table 1 1 . MCSEMI Program Module 7, Program Audits, NuKote
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Company Element General
Score
Comments
Schlegel Policy 22/24 Communication needs more
Planning - Aspects 6/6
Planning - Significant
Aspects
15/16 Responsibility formore than just
EMS Coordinator
Planning - Legal and
Other Requirements
12/12
Objectives and
Targets
12/12
Programs 13/15 Not all implemented
Structure and
Responsibility
8/9 Mgmt Rep role needs more
definition
Training, Awareness
and Competence
16/24 System planned but not fully
implemented
Communication 12/12
Documentation 11/12 Some QMS integration yet to do
Document Control 14/15 Employee accessibility
Operational Controls 19/21 Documentation needs referencing
Emergency
Preparedness and
Response
18/18
Monitoring and
Measuring
23/24 Compliance Calendar needs
creation
Nonconformance,
Corrective and
Preventive Action
18/21 Process not fully implemented
Records Management 18/21 Needs QMS integration
Audits 19/21 Needs QMS integration
Management Review 11/12 Needs QMS integration
Table 12. MCSEMI ProgramModule 7, Program Auc its, Schlegel
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Company Element General
Score
Comments
Sentry Policy 23/24 Not yet endorsed
Planning - Aspects 6/6
Planning - Significant
Aspects
16/16
Planning - Legal and
Other Requirements
12/12 Needs to address change mgmt
Objectives and
Targets
12/12
Programs 15/15
Structure and
Responsibility
9/9
Training, Awareness
and Competence
21/24 Training developed but not yet
implemented
Communication 10/12 Employees not yet informed
Documentation 12/12
Document Control 10/15 Not yet fully implemented
Operational Controls 21/21
Emergency
Preparedness and
Response
18/18
Monitoring and
Measuring
23/24 Some measures need more
description in procedure
Nonconformance,
Corrective and
Preventive Action
21/21
Records Management 21/21
Audits 14/21 Not yet implemented
Management Review 10/12 Not yet implemented
Table 13. MCSEMI Program Module 7, Program Auc its, Sentry
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Company Element General
Score
Comments
Unicell Policy 23/24 Needs to be posted
Planning - Aspects 5/6 Reference Objectives and Targets
Planning - Significant
Aspects
15/16 Not all designated normal or
emergency situation
Planning - Legal and
Other Requirements
11/12 Responsibility needs definition
Objectives and
Targets
12/12
Programs 15/15
Structure and
Responsibility
8/9 Not all roles defined
Training, Awareness
and Competence
23/24 Needs posting/communicating
Communication 10/12 Needs implementation
Documentation 12/12
Document Control 14/15 List or Table ofContents needed
Operational Controls 20/21 Some communicated but not
documented
Emergency
Preparedness and
Response
17/18 Document that you review after
drills
Monitoring and
Measuring
24/24
Nonconformance,
Corrective and
Preventive Action
21/21
Records Management 21/21
Audits 21/21
Management Review 8/12 Planned but not fully implemented
Table 14. MCSEMI ProgramModule 7, Program Audits, Unicell
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Company Element General
Score
Comments
VI
Manufacturing
Policy /24 Audit underway.
Planning - Aspects /6
Planning - Significant
Aspects
/16
Planning - Legal and
Other Requirements
/12
Objectives and
Targets
/12
Programs /15
Structure and
Responsibility
19
Training, Awareness
and Competence
114
Communication 111
Documentation 111
Document Control /15
Operational Controls /21
Emergency
Preparedness and
Response
/18
Monitoring and
Measuring
/24
Nonconformance,
Corrective and
Preventive Action
/21
Records Management /21
Audits 111
Management Review 111
Table 15. MCSEMI Program Module 7, Program Auc its, VI
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Summary ofEnvironmental/Financial Benefits ofParticipating
Organizations
Cost-benefit analyses for all participatingMCSEMI organizations are attached to this
report for greater detail ofboth environmental and economic benefits. The following is a
summary highlighting these benefits.
Implemented:
Participating Organization:
Jasco Heat-Treating Jim Carpenter, SHE & QualityManager
75 Macedon Center Road Ed Bessette, VP ofOperations
Fairport, NY 14450
Phosphate Line Acid Etch
Tank
$30,000 capital avoidance
$540.00 annual operational cost savings
Operational Controls Material Substitution: PRO pHx
Process Change: Water Wash
Batch testing: Tighter pH control
Environmental Benefits 5850 gallons HC1 savings annually
2100 gallons ofwater savings annually
Significant sludge reduction
Waste Management $1 100 annual operational cost savings
Operational Controls White paper recycling bins
Environmental Benefits 3 cubic yards cardboard/paper recycled annually
Table 16. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
Jasco
94
Implemented:
Participating Organization:
Unicell Steve Bones, General Manager
1319 Brighton-Henrietta Townline Rd
Rochester, NY
WasteManagement $4635 annual operational cost savings: ~ 50% of
current costs
Operational Controls White paper recycling bins
Cardboard recycling container
Pallet collection
Environmental Benefits 468 yards cardboard/paper recycled annually
Substantial Pallet recycling
Table 17. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
Unicell
95
Proposed/Not Yet Implemented:
Participating Organization:
NuKote International John Steepy, Human Resources
1227 Ridgeway Avenue
Rochester, NY
Fluorescent Bulb Replacement $109,000 annual cost avoidance
$150.00 operating cost savings:
-412%
Operational Controls Light bulb replacement
Light bulb collection
Environmental Benefits 82,248 pounds ofhazardous waste
reduction: mercury
Table 18. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
NuKote
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Proposed/Not Yet Implemented:
Participating Organization:
VI Bill Cox, QualityManager
164 Orchard Road Paul Ozminkowski, CFO
Webster, NY Jim Beikirch, Purchasing
Fluorescent Bulb Replacement $19,800 annual cost avoidance
$150.00 operating cost savings:
-412%
Operational Controls Light bulb replacement
Light bulb collection
Environmental Benefits 14,668 pounds ofhazardous waste
reduction: mercury
Waste Management $2925.6 annual operational cost savings: ~
41% of current costs
Operational Controls White paper recycling bins
Cardboard recycling container
Pallet collection
Environmental Benefits 320 yards cardboard/paper recycled
annually
Table 19. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
VI
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Proposed/Not Yet Implemented:
Participating Organization:
Sentry Safe Mike Sanguinito, Plant Engineer
900 Linden Avenue
Rochester, NY
Fluorescent Bulb Replacement $19,800 annual cost avoidance
$150.00 operating cost savings:
- 412%
Operational Controls Light bulb replacement
Light bulb collection
Environmental Benefits 14,668 pounds ofhazardous waste
reduction: mercury
Table 20. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
Sentry Safe
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Implemented:
Participating Organization:
Schlegel Jim Ryan, EHS Manger
1555 Henrietta Road
Rochester, NY
Fluorescent Bulb Replacement $1 17,810 annual cost avoidance
Operating cost savings: - 412%
Operational Controls Light bulb replacement
Light bulb collection
Environmental Benefits 93,334 pounds ofhazardous waste
reduction: mercury
Replacement ofAC to DC drive
motors
$3000 annual cost avoidance
Operational Controls Installation and Maintenance ofnew drives
Environmental Benefits Less Energy Consumption
Waste Management Recycling Cardboard
$10,200 annual cost avoidance
Operational Controls Installation ofCardboard Compactor
Procedures for Cardboard Collection
Environmental Benefits 48 tons cardboard/paper recycled annually
Table 21. Summary ofEnvironmental/Financial Benefits ofParticipating Organizations,
Schlegel
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Financial At-a-Glance Summations:
Participating Organization Financial Benefits
Jasco Heat-Treating $30,000 capital avoidance
$1640 annual operational savings
Unicell $4635 annual operational savings
50% of annual cost
VI $19,800 annual cost avoidance
$150.00 operational cost savings
(electricity)
412% of annual cost (electricity)
$2925.60 annual operating cost savings
(waste management)
41% annual operating cost (waste
management)
Sentry $19,800 annual cost avoidance
$150.00 operational cost savings
(electricity)
412% of annual cost (electricity)
NuKote $109,000 annual cost avoidance
$150.00 operational savings
412% of annual cost
Schlegel $1 17,810 annual cost avoidance
412% savings in operational costs
$61,200 annual cost avoidance
Total $367,260.60
Table 22. Financial At-a-Glance Summations
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Environmental At-a-Glance Summations:
Participating Organization Environmental Benefits
Jasco Heat-Treating 5850 gallons ofHC1 savings annually
2100 gallons ofwater savings annually
3 yards of cardboard/paper recycled
annually
Significant sludge reduction
Unicell 468 yards cardboard/paper recycled
annually
Substantial pallet recycling annually
VI 14,668 pounds of annual hazardous waste
reduction
320 yards cardboard/paper recycled
annually
Sentry 14,668 pounds of annual hazardous waste
reduction
NuKote 82,248 pounds of annual hazardous waste
reduction
Schlegel 93,334 pounds of annual hazardous waste
reduction
48 tons of cardboard recycled annually
Energy savings associated with oven and
drive replacement
Table 23. Environmental At-a-Glance Summations
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6.0 ANALYSIS, DISCUSSION and CONCLUSIONS
This section analyzes and discusses: 1) The use of the Operational Control Flowchart
and Decision Blocks Descriptions for the Operational Control Flowchart when
determining operational controls; 2) A cost-benefit analysis during the selection of final
targets when implementing an EMS; 3) Implementing operational controls; and 4) Cost
savings from an effective EMS for organizations participating in the MCSEMI Program.
Furthermore, conclusions are drawn on the most significant results and the distinctiveness
of this work. It is also concluded that this work has met the original objective.
Opportunities for Further Research are then discussed.
6.1 Determining Operational Controls Using the Operational Control Flowchart
Each organization was unique in its approach to developing operational controls;
however, each organization began by identifying significant aspects and then by using the
Operational Control Flowchart to focus and direct decisionmakers to potentially feasible
operational controls. The differing approaches to controls were based largely on the fact
that some organizations were service and others were manufacturing industries. Also,
some had environmental staffwhile others had staffwith little to no exposure to the
concepts being discussed. Each organization had to overcome a learning curve in
vocabulary and conceptual biases before getting down to the task of considering each
activity that the organization engages in for determination of significance. As most small
ormedium size organizations did not have an individual whose job was specifically
focused on environmental management, most of these organizations lacked the
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knowledge of environmental control options, therefore, Decision Blocks Descriptions
were also a very helpful tool.
6.2 Setting Objectives and Targets using Cost-Benefit Analysis
The organizations that participated in the MCSEMI Program had general ideas
concerning where to set their targets for their significant aspects and how to go about
measuring them; however, upon reviewing the cost-benefit analysis performed for their
organization's specific significant aspect, each organization was delighted at the depth of
environmental and financial benefit that could be achieved. Most of the organizations in
the program were largely unaware of the influential and operational capabilities that were
available to them. For example, Unicell was unaware of the extent to which they were
capable of redesigning their entire solid waste, office paper and cardboard recycling
systems. While Jasco was much more aware of technological opportunities for
environmental performance improvement using available operational and technological
opportunities the cost-benefit analysis was used to influence management to implement
the necessary changes, Therefore, modifying the generally accepted federal and state
approaches to setting targets to include a directional flowchart for potential operational
control considerations and a corresponding cost-benefit analysis before setting the final
targets proved a crucial step in the development and implementation process of their
EMS.
6.3 Implementing Operational Controls
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The operational controls that were implemented as a result of the MCSEMI
program were developed by the participating organizations themselves. The Operational
Control Flowchart was utilized by the training team; however, the trainers were not
involved in the specifics of the developing controls. Once the participating organizations
found their direction from the Operational Control Flowchart and the Decision Block
Descriptions for the Operational Control Flowchart, theywere able to perform the
necessary tasks to effectively implement the controls and take full advantage of the
environmental and cost-benefits revealed without further assistance from the trainers.
The clear information delivered in familiar terms by the flowchart and corresponding
descriptions enabled these organizations to proceed successfully to the next level of
implementation.
As potentially feasible operational controls for significant aspects were identified
and cost-benefit analysis were conducted, it was found that organizations were much
quicker to implement operational controls that were demonstrated to be beneficial not
only to the environment but also to the bottom line. The MCSEMI Program would not
have been as successful had the participating organizations not implemented operational
controls, as operational controls are a critical element in achieving set measurable targets,
and organizations would not have implemented these controls without the documented
cost-benefit analyses.
6.4 Cost Savings from an Effective EMS
Each organization was interested in the expertise concerning development and
implementation of an EMS that was available by participation in the Program; however,
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several of the organizations were also extremely interested in the potential cost savings
from an effective EMS. The concept that an EMS could ultimately prove its worth based
not only effective implementation and environmental improvements but also on the cost
savings to small ormedium size organizations was very appealing to the participating
organizations. Many of the organizations in the Program saw immediate operational cost
savings while others require a payback period for the cost of implementation of the
operational controls. However, all of the organizations were more than pleased to have
made long term environmental and cost-benefits for themselves and the communities in
which they do business.
6.5 Most Significant Results
6.5.1 Incorporation ofOperational Control Flowchart, Decision Block Descriptions for
Operational Control Flowchart, and Cost-Benefit Analysis
Certainly, the most significant of the results was the ease at which the Operational
Control Flowchart and cost-benefit analysis were incorporated into the existing ISO
14001-type supporting guidance and the agreement by participating organizations for the
need of such tools as these tools and modifications are now proven to be effective and
available for other small or medium sized organizations to employ.
6.5.1.1 Recommended Improvements to USEPA's EnvironmentalManagement Systems:
An Implementation Guidefor Small andMedium-Sized Organizations
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The current USEPA guide, EnvironmentalManagement Systems: An
Implementation Guidefor Small andMedium-Sized Organizations, may well expand
their existing Objectives and Targets model description to include a discussion and
worksheet of the feasibility of operational controls:
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Figure 9. Recommended Flowchart for Setting Objectives and Targets
The discussion of operation controls should include the Operational Control Flowchart
and Decision Block Descriptions. This would provide the necessary direction and focus
to small ormedium size organizations, as well as, provide them with definitions for
technical terms that are easily understood and that organizations may ormay not be
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familiar with. The worksheet utilized in the USEPA, Environmental Management
Systems: An Implementation Guidefor Small andMedium-Sized Organizations, should
provide an example of a cost-benefit analysis for simple categories of operational control,
as well as, provide a blank worksheet for the implementing organization to use for their
own development.
6.5.1 .2 NYSDEC, Understanding and Implementing an EnvironmentalManagement
System: A Step-by-Step Guidefor Small andMedium-Sized Organizations, Step Two:
EMSDevelopment and Implementation Guide
The current NYSDEC guide does offer reasonableness, technological feasibility,
consistencywith business plan, and affordability as considerations when determining
possible objectives and targets.
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NYSDEC, Understanding and Implementing an EnvironmentalManagement System:
A Step-by-Step Guidefor Small andMedium-Sized Organizations, Step Two: EMS
Development and Implementation Guide (70),
When Determining Possible Objectives and Targets Consider:
Reasonableness
Technological feasibility
Consistency with Business Plan
Affordability
Further direction for these considerations can be made by referring to the
Operational Control Flowchart and Decision Block Descriptions for the
Operational Control Flowchart. After determining possible operational controls,
a cost-benefit analysis should be performed to further refine the feasibility of
targets.
Figure 10. Recommended Discussion ofObjectives and Targets
This guide should offer further direction in determining where an organization
should look to determine appropriate operational controls. The Operational Control
Flowchart and Decision Block Descriptions for the Operational Control Flowchart should
be referred to at this point in the implementation of an EMS. After determining possible
operational controls, a cost-benefit analysis should be performed to further refine
feasibility of the targets, before they are finalized.
6.5.2 Environmental Results
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When considering the most significant individual organization's environmental
results, the medium size organization, Jasco Heat-Treating presented in the case study,
achieved the greatest results by implementation of a new Phosphate Line: reducing
hydrochloric acid usage by 5850 gallons annually; reducing water usage by 2100 gallons
annually; significant sludge reduction; and eliminating the need for a $30,000 capital
improvement project to expand the existing J-press.
6.5.3 Ease of Implementation
When considering the most significant results in terms of ease of implementation,
the most easily implemented of all of the controls was the replacement and discontinued
use ofmercury containing light bulbs. Several of the organizations in the Program were
unaware of existing disposal regulations and were also unaware of the operational cost
savings from the use ofnon-mercury containing bulbs. As the cost and environmental
benefits became obvious, the operational controls necessary to remedy this aspect
required no up-front cost and very little procedural changes aside from ordering the
replacement bulbs.
6.5.4 Financial Results
The most significant financial results are those made cumulatively by the
organizations in the MCSEMI Program overall. The total cost savings to the six
participating small or medium size organizations was approximately $367,260.60. This
figure is much larger than was anticipated by the program director, trainers and by the
participating organizations.
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6.6 Distinctiveness
This work was distinct in that it combined ANSI/ISO 14001: Environmental
management systems - Specification with guidancefor use, an international standard,
with currently accepted federal and state guides, USEPA, Environmental Management
Systems: An Implementation Guidefor Small andMedium-Sized Organizations and
NYSDEC, Understanding and Implementing an EnvironmentalManagement System: A
Step-by-Step Guidefor Small andMedium-Sized Organizations, Step Two: EMS
Development and Implementation Guide, respectively, and compared them with actual
EMS development and implementation in small and medium size organizations in
Monroe County, New York. This research also developed and included original
approaches to operational control identification and determination of their feasibility
through easily understood, practical cost-benefit analysis.
6.7 Meeting Thesis Objective
The goal of this thesis was to develop an approach to presenting environmental
and economic performance information for determining operational controls and their
feasibility that is practical, easy to access and in a form that any small or medium size
organization can adapt. Therefore, by applying the author's original Operational Control
Flowchart and Decision Block Descriptions for the Operational Control Flowchart to
determine potential operational controls for organizations participating in the MCSEMI
Program and by using a practical cost-benefit analysis to determine the feasibility of
those controls before the finalizing of targets in the organization's developing EMS's and
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determining potential cost savings by implementation of these controls the goals have
been met.
Each organization participating in theMCSEMI Program and their environmental
management representative(s) utilized the flowchart and descriptions to gain amore
focused direction for operational controls of their significant aspects. Each participating
organization then engaged in a cost-benefit analysis for at least one of the identified
operational controls. The use of these techniques and the value of this approach was then
analyzed and it was determined that both of these techniques were invaluable in the
actual implementation of critical operational controls, resulting in an effective EMS.
6.8 Opportunities for Further Research
During the course of this work, questions were raised as to the application of this
work not only to small or medium size organizations that could lead to additional
research. Areas ofparticular interest include: 1) Application of the cost-benefit approach
to determining feasibility for operational controls in larger organizations; 2) The benefit
of a more focused approach to operational controls by larger organizations; 3) Clarity of
technical terms used by managerial professionals when dealing with environmental
issues.
Ill
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Appendix A MCSEMI Program Description
Monroe County Strategic Environmental Management Initiative
The InternationalBusiness Food Chain
Unlike their European counterparts, most small and medium size companies in Monroe County (our
targeted audience) do not consider themselves to be part of the international business "foodchain"and
consequently see little reason to invest in the costly and labor intensive development and
implementation of internationally recognized strategic environmental management systems ("EMS")
like the one specified under the International Organization for Standardization's ISO14001 EMS
Standard. However, there is a rapidly increasing number ofmultinational firms, and large domestic
firms involved in international business, that are requiring their supply chain to do just that. Daimler-
Chrysler recently joined Ford and GM by announcing that any company that intended to provide goods
and services to the automotive giant would soon have to have an ISO 14001 EMS in place. The Xerox
Corporation requires this of the top 5% of its suppliers. Eastman Kodak gives preference to suppliers
with ISO14001 EMSs. The list goes on and is growing.
Governmental Recognition and Incentives
On a second front, governmental agencies have begun to provide benefits to companies that do
have ISO14000-style EMSs. For example, Connecticut Governor John Rowland has signed into
law "An Act Concerning Exemplary EnvironmentalManagement Systems" promising expedited
permit reviews, reduced fees, less frequent regulatory reporting, a facility-wide permit for all
approvals, and public recognition for companies that implement acceptable environmental
management systems. EPA requires companies to have EMSs in place as a prerequisite to
participation in any of its voluntary programs. EPA also has a policy ofwaiving punitive fines for
companies with environmentalmanagement systems that, in the process of conducting an
environmental self-audit, discover they are in violation of environmental law. New York State has
a similar policy for small NYS businesses.
Efficiency andEconomics
Finally, the positive correlation between implementing an EMS and reducing pollution, increasing
production efficiency, and avoiding unnecessary regulatory fines, fees and assessments is well
evidenced in the professional literature. Progressive companies have embraced the concept ofpro
active pollution prevention, sometimes called "source
reduction,"to reduce pollution by
addressing the problem over the life cycle of the product or service. The continual improvement
element of the ISO 14001 EMS fosters such improvements at all stages of the life
cycle.1An
effective EMS helps an organization identify the causes of environmental problems and eliminate
them, saving money by reducing waste, increasing efficiency, and reducing the costs associated
with environmental compliance and liability. "An EMS offers the potential to improve an
organization's overall environmental performance, especially through pollution prevention and
improved compliance . .
TheMCSEMIMission
Most small and medium size businesses that do recognize the benefits associated with strategic
environmental management, are yet daunted by the complexity of the implementation process and
the cost ofbringing in the expertise necessary to make it so. The intent of the proposed program is
to assist small and medium size businesses in Monroe County by providing appropriate training
and guiding them through the design, development, and implementation of strategic environmental
management systems.
1 Goodman, Sally L., "Is ISO 14001 an Important Element in BUSINESS
SURVIVAL?" The Quality
Magazine ofAustralia, June 1988.
2 Memo fromDeputyAdministrator Fred Hansen regarding responsibility ofEMS development, December
16, 1997.
Appendix A D- Collins
MCSEMI ProgramDescription Page 1 1 7
Motivations
The motivations for implementing an EMS range from "planning for the future" to "we are being
pressured by some clients to become ISO-certified." Firth-Rixson, Inc. is one of the companies
that have heard then clients express an interest in having them become ISO14001 certified. While
there is no ultimatum at this time, Firth-Rixson wants to get ahead of the curve so it won't find
itself at a competitive disadvantage in the near future. Firth-Rixson is represented onMCSEMI
Advisory Committee and participates on the Training Team. MCSEMI is in the process of
working with Firth-Rixson as part of a pilot program to develop the training process.
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Monroe County Strategic EnvironmentalManagement Initiative (cont)
Some domestic companies in Monroe County plan to enter the international markets within the
next five years and believe that having a certified ISO14001 EMS will lend credibility that they would not
have otherwise as unknown entities in the international marketplace. And, more than a few companies
have indicated that they are aware that effective environmental management systems can reduce waste
generation and pollution and their associated costs, but that they never find the time to figure out what is
involved and just how to put one in place.
TheMCSEMIPlan
MCSEMI will serve six additional local organizations during the project period from October
2002 through June 30, 2003. It is also the expectation that the program will continue beyond the project
period by charging economical fees to participating companies and by building a peer network of
individuals who have been assisted byMCSEMI and who will commit to giving back to the program by
helping to train and guide others.
Each company will participate in a series of six to eight training sessions (depending upon whether
the company decides to have its EMS certified under ISO14001) provided by a MCSEMI training and
guidance team (the "Training Team"). The Training Team will work with each company individually to
provide guidance and support to help it move prepare for and successfully complete each successive step.
Brief session descriptions are included on the following pages.
MCSEMI EMS TRAINING SESSIONS
SESSION 1. Strategic Environmental Management Initiative Workshop
MCSEMI will work with (company name) to identify appropriate organizational units to be represented on
the EMS Team. MCSEMI will provide initial training to the EMS Team to familiarize all
Teammembers with the purpose, benefits, required level-of-effort, costs and procedures associated with
the development and implementation of an EMS. The following questions will be addressed:
SESSION 2. Developing Environmental Vision/Mission/Policy Statement
MCSEMI will work with the EMS Team to assist it in developing and documenting an Environmental
Policy for (company name) that is: appropriate to the organization's activities; provides a framework for
setting objectives; and will engage faculty, staff and others in a shared commitment to regulatory
compliance, prevention ofpollution, and continual improvement. Specific elements include:
Initial environmental assessment.
EMS gap analysis.
Determining an appropriate level ofperformance for (company name) .
Establishing performance measures and criteria for success.
Developing an environmental vision and mission statement.
Linking the EMS with regulatory compliance.
Determining implication regarding costs and effort level associated with various
environmental policy commitments.
Identifying key objectives and targets.
Developing an environmental policy.
MCSEMI will advise the EMS Team of appropriate requirements for communicating (company
name) 's Environmental Policy to all employees and making the policy publicly available and
work with the Team to develop an appropriate communication strategy.
MCSEMI will work with the EMS Team to identify and define subtasks to be carried out by the
Team to finalize and communicate the (company name) Environmental Policy and in preparation
for identifying (company 's significant environmental aspects. MCSEMI will provide
related advice and guidance to the EMS Team as needed.
SESSION 3 - Part A. IdentifyingAspects and Impacts
MCSEMI will train the EMS Team to identify and document the environmental aspects and
impacts of 's activities. Specific elements include:
Identifying environmental aspects.
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Determining impacts of environmental aspects.
Site visit and trial assessment.
D. Collins
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Monroe County Strategic Environmental Management Initiative (cont)
MCSEMI will work with the EMS Team to identify and define subtasks to be carried out by the
Team to identify (company nameVs environmental aspects and impacts. MCSEMI will provide
related advice and guidance to the EMS Team as needed.
SESSION 3 - Part B. Determining Significance; Establishing Objectives & Targets
MCSEMI will train the EMS Team to evaluate its findings regarding identification of aspects and
impacts, make determinations regarding their significance; and establish objectives and targets.
Specific elements include:
Evaluation of findings.
Determining significance of environmental impacts.
Establishing Objectives and Targets
MCSEMI will work with the EMS Team to identify and define subtasks to be carried out by the
Team to determine which aspects are significant and establish objectives and targets. MCSEMI
will provide related advice and guidance, as needed.
SESSION 4. Operational Controls, Environmental Management System Design
MCSEMI will train the EMS Team to: develop operational controls; and identify, develop and
document: the components of (company nameVs EMS; and the requisite human and material
resource needs associated with implementation and operation of the EMS. Specific elements
include:
Operational Controls
Components of an EMS.
Organizational characteristics, designing a matching EMS.
Documentation needs.
MCSEMI will work with the EMS Team to identify and define subtasks to be carried out by the
Team to finalize and document the (company name) Environmental Management System Design,
and to prepare for EMS implementation. MCSEMI will provide related advice and guidance to
the EMS Team as needed.
SESSION 5. Integration, Implementation andOperation
MCSEMI will train the EMS Team in preparing training documents and conducting training
sessions for individuals designated to have principal responsibility and authority for integration
and operation of the EMS requirements. Specific elements include:
Responsibility and authority.
Management representation.
Resources.
Reporting.
Training.
Communications.
Documentation control.
Operational control.
Contingencies.
MCSEMI will work with the EMS Team to identify and define subtasks to be carried out by the
Team to prepare for developing and implementing verification and continual improvement
procedures. MCSEMI will provide related advice and guidance to the EMS Team as needed.
SESSION 6. Verification, Mgmt. Review and Continual Improvement
MCSEMI will train the EMS team to develop and document procedures to verify and review
progress and ensure continual improvement of the EMS. Specific elements include:
Monitoring and measurement.
Non-conformances and corrective actions.
Legal issues
Preventative action.
Record keeping.
EMS audits.
EMS suitability, adequacy and effectiveness.
Continuous improvement decisions.
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Monroe County Strategic EnvironmentalManagement Initiative (cont)
SESSION 7A. Pre-Registration, Self-Audit
Types ofEMS audits.
Audit objectives and scope.
How to conduct a pre-registration, self-audit.
ISO 14001 registration and audit processes.
Resources for conducting audits,
Selecting a registrar.
SESSION 7B. Management Review
How to conduct a management review.
Evaluating audit results.
SESSION 8. Additional Requirementsfor ISO 14001 Certification
ISO 14001 certification requirements.
Steps to ISO 14001 certification.
Registrar selection.
Legal considerations and requirements.
Cost of certification.
MCSEMI'sAdvisory Committee and Training Team
MCSEMI considered other strategic environmental management schemes offered by state and
federal governments, and trade associations. Our investigations revealed the ISO14001 model to be the
most universally applicable and accepted. The commitments made by Xerox and Kodak to provide advice
and guidance lend considerable credibility to the project and the unique strengths of this program rest in the
qualifications and experience of its Advisory Committee and Training Team and the resources they
represent.
The Advisory Committee membership includes:
Dr. Andrew Doniger - Director,Monroe CountyHealth Dept.
Mr. Edward Dougherty - Commissioner ofEnvironmental Services, City ofRochester
Mr. Edward Hoeft - Firth Rixson
Ms. JeanMcCreary, Esq. - Nixon Peabody
Dr. John Morelli - Rochester Institute of Technology
Mr. Harold Reiter - Monroe County Pure Waters
Mr. Frank Ricotta - NYSDepartment ofEnvironmental Conservation
Mr. Joseph Stulb - Xerox
Mr. Scott Summers - Eastman Kodak
Mr. Robert Volpe - IndustrialManagement Council
The Training Team includes:
JohnMorelli, PE, Ph.D. - Associate Professor ofEnvironmental, Health, and Safety
Management atRIT
Laurel Ferguson - Graduate StudentAssistant
Dawn Collins - Graduate StudentAssistant
Hyunkee Bae - Graduate StudentAssistant
MCSEMIProgram Value
The benefits ofhaving an effective environmental management system are qualitatively
established in the literature, but quantitative measures are difficult to assess because of the large
variation in baseline conditions among companies that implement an EMS. On the average, the
payback on the investment associated with implementing a strategic environmentalmanagement
system, is between one and three years. Payback benefits are described to include: savings in
waste disposal costs, regulatory fines and fees, and increased overall operational efficiency. Since
the average cost for implementing an ISO14001 Environmental Management System in a
manufacturing company with 100 to 200 employees is in the range of $65,000 to $90,000
(including consultancy, auditing, and registration fees as well as internal staff time, services, and
support), the average monetary benefit to a small to medium size business will need to be
on the
order of$20,000 to $90,000 per year. In reality, the results will vary for each company according
Appendix A D.Collins
MCSEMI ProgramDescription Page 122
to the quantity and type ofwastes it produces and the extent two which it's already managing its
waste efficiently. As a condition ofparticipation in the MCSEMI program each company will be
required to measure, track and report its performance in the following areas:
a. Types and quantities of ah, water and solid waste discharges prevented.
b. Costs and financial benefits of implementing and maintaining an EMS.
c. Length of the payback period.
d. Increased sales and/or expanded markets resulting from implementation of an EMS.
Design, development, and implementation of an effective environmental management system
takes approximately nine months. Measurements ofperformance can be taken initially, as a
baseline, and then continued after the system is operational.
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APPENDIX B - MCSEMI Small Business Training Manual
Module 1 - Why Implement an EMS?
PROJECT NOTES:
The following 9 pages are the overheads with instructor's notes forModule 1. There are
no additional or supplemental handouts or information that is included with this module.
Based on the success of ourmarketing and initial client meetings, this first module met
with great success. There were no recommended changes from the original design.
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Module 1 - Slide 1
Welcome - Agenda
Welcome to EMS development and
implementation !!!!
In this session we will discuss:
- Why implement an EMS
- The Benefits ofhaving an EMS
- The Risks involved in an EMS
- How an EMS is integrated into a Quality Management
System
- The EMS module and how it all fits together.
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Why an EMS?
Part of an overall management system.
Designed to:
- Document improvement efforts
- Enhance regulatory compliance
- Prevent pollution
There are both benefits and costs associated
with the implementation of an EMS\
- the benefits outweigh the costs significantly
Why should your business implement an EMS?
Perhaps you already have an ISO 9000 certification, or perhaps you have heard stories
(both good and bad) about the process. Whatever you have heard, an EMS system
enables you to better comply with regulations and other requirements, will help your
business minimize waste or prevent pollution (or both), and it will help you to keep
current consistent documents which outline the improvement efforts you have undertaken
with your EMS.
We can not deny there are costs and some risks in implementing an EMS. Items such as:
Detection of some non-compliances (some that may require reporting)
Cost of fixing those non-compliances
Time and costs for people and possibly additional training
Community and/or neighbors may find out "what is going on in there".
Most of these negatives have positives to off-set them, and more. It is better you find and
fix any non-compliances than the regulators who will fine you for not complying.
Sometimes it is better to have the community on your side as a good neighbor than as a
watch-dog group. And, your time and training costs will be more than off-set by the
improved performance you receive from your EMS.
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Benefits of an EMS
Reduce Insurance
Costs
Meet client criteria
Conserve Resources
Cut administrative
costs
Positively impact the
environment
Reduce Manage
Liability
Protect Human Health
Assure Stakeholders
Good Public Relations
Cut compliance costs
Improve access to
capital
Demonstrate
reasonable care
Better compliance
Here are some of the benefits of an EMS
Reduced insurance and administrative costs
Reduced liability and compliance costs
Positive environmental impacts and protection ofworker health
Good PR with clients, stakeholders and improved neighbor relations
Conserve energy and other natural resources
Improve regulatory compliance.
There are potentially significant cost savings to implementing an EMS. The long term
savings of implementing improvements to the processes and systems, the savings
associated with generating and disposing of less waste, the savings of avoiding fines
associated with non-compliance.
Companies, who already have in place an ISO system, like ISO 9000 or QS-9000, can
easily incorporate these Environmental Management System elements and activities into
their existingmanagement system. The two systems can merge together into one
management system for the company, as there are very similar elements in both systems.
For example, the documentation system that was established for the 9000 can be used for
the EMS as well. You do not have to establish a whole new documentation management
system. Build on what is already in place.
Many international companies are following the ISO and EMS programs. They are
required by law to produce
"green"
products. More and more American companies are
looking to the future ofproducing
"green"
so their products can better compete in the
marketplace, and the potential for expanding into the global marketplace requires a good
hard look at what is produced, how it is produced and what the impacts are of the product
on the environment.
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Larger American companies are requiring ISO or EMS systems from their suppliers as
well. Their customer demands include environmentally responsible products and
systems, and therefore these companies are looking to their suppliers to be responsible as
well.
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Benefits of an EMS (cont.)
Facilitate permits and authorizations
Improve government relations
Improve employee relations
Enhance image
Foster sharing of environmental solutions
Competitive advantage
Government incentives (EPA, USDOJ, DOE)
Easier to obtain permits and authorizations from EPA and DEC
Improve the relations with agencies such as the EPA and DEC
Better employee relations within the company. Everyone is on the same page with
regard to environmental improvements. This will enhance your image within your
employees and the community.
Other businesses such as yours may learn how they can do better, too.
Get there first is usually a competitive advantage.
There are potentials for regulatory incentives and relief from regulations that may
impede your business in one or more specific areas, if general and overall
improvement can be demonstrated via the EMS. (This, however, is a POTENTIAL,
and not a given...)
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Environmental Auditing Roundtable
Survey on EMS
What do you see as the benefits of implementing an EMS
!...... v.. .,.,. ..pp.
*
4( 2 4 6 8 10 12 1
As you can see from the chart displayed, businesses were surveyed as to what they felt
the biggest advantages to implementing an ISO type EMS system was and the results are
displayed here.
Harmonizing Standards (making them consistent and standardized in format) was highest
on the advantage listing.
Meeting customer expectations and improving performance came in a close second as the
biggest advantage to business surveyed.
Everyone wants to improve performance. That is prettymuch a given. An EMS can help
you on your way.
Consistent implementation ofdocumentation (in format, structure, media, processes and
practices) is a big help to most businesses.
More and more customers and larger businesses, especially on a global scale, are
requiring their suppliers be ISO certified. Many are also requiring ISO type EMS
systems are in place as well.
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Potential Costs & Risks ofan EMS
Cost of Implementation Market drivers are not
Cost ofCertification substantial in specific
Detection of non market sectors
compliances (some may have
Perceived low added value
to be reported) Risks of community
Cost of fixing non awareness ofpotential
compliances environmental
Unions could use aspects/impacts of
information during labor operations
disputes ISO 9000 was costly and
document-oriented.
%
Well, we can't paint a rosy picture without giving you the BAD news. However, as I
mentioned before, most of these costs and risks are off-set by the good that comes from
them....
There are costs for implementation and certification. This will require approximately
one quarter of one person's time and then, depending upon the objectives, targets and
controls set, it may be an hour or so a week from other people.
There are no denying certification costs. If you decide to achieve ISO certification,
then you are going to pay the standard fee. A typical small business would cost
between $15,000 ad $40,000 for certification. However, certification is NOT a
requirement of a good EMS system. Implementing the elements of an EMS will buy
you the same thing as a certified ISO 14000 program, just without the piece ofpaper
that says so.
Again, better you find and fix any regulatory non-compliances than have a regulatory
auditor find them for you, because theywill cite you for them However, those
implementing an ISO type EMS, like this one, are frequently not cited or fined,
provided they fix the problems they find.
Again, employees and neighbors are better to have working with you than against
you.
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Timeframe of an average
ISO System Implementation
Month 1 - Develop Policy Statement
Month 2 - Identify Aspects and Impacts, incl. Legal & Other Requirements
Month 3/4 - Determine Significance & Establish Objectives and Targets
Month 5 - Operational Controls and EMS design
Month 6 - Integration, Implementation and Operation
Month 7 - Verification, Management Review and Continual Improvement
Month 8 - Pre-Registration and/or Self-Audit
Month 9 - Management Review
Month 10 - Other/Additional requirements for 14001 certification
Normally an ISO registered system takes a minimum of 10 months to complete for the
average small business.
The information THIS program will supply, will take place in approximately 6 or 7
sessions and will take you through all the items listed here except 8 and 10. Again, our
goal is not to provide you with a CERTIFIED ISO system, but to guide you in developing
an Environmental Management System that puts you well on your way toward
certification, if that is the path you choose. Our EMS does follow the ISO path.
These sessions may not be once amonth, theymay be more frequent, depending on the
depth and breadth of the
"homework"
assignments you receive. Yes, there is homework
for this class
Our goal is not to provide you with an ISO registration, but to assist you in learning what
the requirements of an EMS system are and to bring you to the point where, should you
choose to attain registration under the ISO standards, your EMS will be well under
established and you will understand what you need to do from that point forward to
complete the steps needed for that registration.
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EMS / QMS Principles
Plan, Do, Check, Assess
Commitment and Policy
Define environmental policy and ensure commitment to EMS
Planning
. Formulate a plan to fulfill policy
Implementation
; Develop capabilities and supportmechanisms to achieve implementation
Measurement and Evaluation
Measure, monitor and evaluate performance
Review and Improvement
Management review to improve EMS
The EMS process can be broken down into 5 basic principles based on the quality
principles ofAssess, Plan, Do, and Verify.
Commitment and Policy. Management of the company commits the appropriate
resources to develop and implement an EMS. And the a policy statement is developed
based on the ideals ofpollution prevention, continual improvement and compliance with
regulations and requirements.
The planning phase is where you decide what you are going to do to fulfill the policy that
was developed.
During the implementation phase, you will assure all the resources and training are in
place to perform the tasks decided upon in the planning phase and establish and enact the
control mechanisms to achieve the desired results set forth in the policy statement.
The measurement phase is where the actual numerical objectives and targets are set based
on the established control measures put in place during implementation.
Review and Improve is where you assess and take stock ofhow effective the
implementation and controls have been in achieving the objectives and targets, and make
appropriate changes, ifneeded or required based on the findings.
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EMS Model
Checking/Corrective Action
Monitoring andMeasuring
Nonconformance andCorrective and
PreventiveAction
Records
EMS Audits
Continual
Improvement!
Planning
Environmental Aspects
Legal and Other Requirements
Objectives and Targets
Environmental Management
Program
Implementation
Structure and Responsibility
Training, Awareness, Competence
Communication
EMS Documentation
Document Control
Operational Control
Emergency Preparedness/Response
The first stage in an EMS is to determine and develop an Environmental Policy for your
business.
In the subsequent two sessions we will address the planning phase. This phase is
probably the most arduous of the phases. You must assess what regulations and other
requirements apply to your facility. Which of these are Significant Aspects (or which
have the greatest impact on the business or facility). We will then set objectives and
targets for those regulations and requirements that have an impact, and lastly develop an
environmental management program.
The fourth and fifth sessions will deal with the implementation phase of the EMS. In this
session we help you to develop the support mechanisms, capabilities and resources to
achieve the policy and the objectives and targets you have set in the previous sessions.
We will assist you to develop a flow chart, process map, matrix or other tracking
mechanism. During this phase you must assure the right people have the right knowledge
and skills (training) to achieve the environmental objectives. You will establish
INTERNAL and EXTERNAL communications mechanisms. In this way employees and
staff, as well as regulators and neighbors are kept up to date on important issues. You
will also develop your documentation practices (paper or electronic) for the EMS.
Operational controls will be established for those persons performing the tasks and
Emergency Preparedness issues will be addressed.
In the sixth and final section we will address the corrective action and the management
review sections of the EMS. Corrective action enables continual improvement, is
systematic and meets regulations. It utilizes process measures as well as outcome
measurements. Responsibilities and time frames must be clearly established, as well as
accountability and consequences. Records and Audits are established. A process will
also be set up for management review. Management reviews the established objectives
and targets and the company's performance against them. They review audit results and
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findings and may implement any needed changes to the policy statement based on their
review findings.
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Module 2 - Developing a Policy Statement
PROJECT NOTES:
The following 15 pages are the overheads with instructor's notes forModule 2.
With the exception of the Sample Policy Procedure (Attachment 2), there are no
additional or supplemental handouts or information that are included with this module.
Based on the success of our client's ability to write an effective, ISO compliant policy
statement, this second module attained the desired result with no significant changes.
There were no client recommended changes from the original design, although the
instructor's notes were slightly altered from the original notations, to ease the flow of
information delivery.
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Welcome Back ! ! !
In this session we will discuss:
- The EMS POLICY
Its importance
What an EMS Policy needs to say
How to create your own EMS Policy
HOMEWORK
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Developing a Policy Statement
Where to Start
You may not need to start from scratch.
- What environmental policies and programs do you
already have in place?
- Whatmanagement concepts and commitments are
already in place that you can build onto?
Are the resources already in place to begin?
Is the vision clearly communicated already?
Does management know the risks and benefits?
Your company may already have the workings of a good policy statement already
in place. You may just have to fit a few pieces together to come up with the final
product.
Evaluate what environmental policies and programs you already have in place. Is
there an air emissions program, hazardous waste management, water or waste water
treatment guidance, recycling programs or other waste minimization programs?
Does your company already have the mindset to either build or continue these and
other programs?
You must be committed to the process. Your companymanagement must assign at least
one person who can be the point person. Organizations and process lines must be willing
to provide the information that is required. Do you know where your baseline is, or can
you determine this information?
Baseline is what current problems are there, citations, violations, orders of
consent, potential releases, etc.
Do the employees clearly know what they are expected to do and do they have the
resources and authority to do what they need?
An EMS is not just a management process. Everyone in the company will have
some role to play. The responsibilitymay vary from job to job or person to person. It
could be as simple as following a specific disposal procedure, or more involved such as
writing the procedure, or even more intricate, such as managing a series ofprocedures
and verifying that they are performed accordingly.
Does management and supervision support the actions of the employees toward
these programs?
Again, management must provide the time and authority for the employees
involved in the EMS to complete their tasks in accordance with the written program.
Management also has a significant role to write and support the EMS policy, to assign
personnel resources (and potentiallymonetary resources to correct problems found), and
to frequently review the progress of the EMS.
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Do employees and management realize the consequences (if any) ofNOT
performing the tasks and duties that are associated with these programs?
Without properly following procedures and performing the tasks associated with
the EMS, the program will not be effective, especially ifyou will be driving toward
certification. You will have spent a significant amount of time and resources for naught.
.
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ISO 4.2 Environmental Policy Statement
Top management shall define the organization 's environmentalpolicy and
ensure that it:
a) is appropriate to the nature, scale and environmental impacts of
its activities, product or services;
b) includes a commitment to continual improvement andprevention of
pollution;
c) includes a commitment to comply with relevant environmental
legislation and regulations, and with other requirements to which the
organization subscribes;
d) provides theframeworkfor setting and reviewing environmental
objectives and targets;
' e) is documented, implemented andmaintained and communicated to
all employees; and
fj is available to thepublic.
This is the official text from the ISO document with regard to the policy statement. The
policymust:
Be appropriate to the nature scale and impact of the company's products and services.
This means that if your companymakes widgets, then your policy should reflect the
activities associated with that production.
Although it can contain future state goals, those goals should not be overstated or too specific. What you say is what you do.
It must state that you will commit to continual improvement and pollution prevention.
These two things go hand in hand. Improvements in the systems and policies will
provide the needed increases in preventing pollution and waste.
The companymust be committed to regulatory compliance or this whole exercise is
moot.
The policy will set the FRAMEWORK for objectives and targets. This framework is
generally a broad statement that says you will measure improvement efforts and track the
projects to completion.
The EMS must be written. If it isn't written, it isn't done.
The EMS should be available to employees, neighbors and other interested parties (such
as regulators). It is much better and easier to have open lines of communication and be
upfront and honest about problems and successes you have encountered. If you seem to
be secretive, neighbors and regulators will eat you for lunch.
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Developing a Policy Statement
The policy statement must be:
- appropriate to the company's activities
- able to provide a.framework for setting
objectives, and
- able to engage all employees in a shared
commitment to:
regulatory compliance,
prevention ofpollution and
continual improvement
When management sets the company policy statement, the statement must reflect the
needs and objectives of your business.
It must be appropriate to the company's activities - for example - ifyou don't have
any air pollution issues then such references should not be in your statement.
It should provide a framework for setting objectives, if does not state the specific
objectives. For example the statement: "XYZ company will comply with the clean
air act and will reduce air emissions ofmethyl-ethyl-death by 50 % over the next 3
years."This statement is too specific for the company policy. This may be more
appropriate as an objective and target. The policy statement, however, needs to be
more at the 50,000 foot level, higher up. . . for example - "XYZ company is
committed to regulatory compliance, pollution prevention and continual improvement
in its environmental performance. XYZ company will move beyond the minimum
regulatory requirements whenever it its economically feasible to do
so."You can
specifically mention the air regulations if that is the only regulatory concern, but if
there is more than one major regulatory category that is of concern, you should
probably avoid mentioning them specifically in the policy statement.
All employees should be able to read the commitment of the company and
management in the statement. The policy should specifically state 3 things: 1)
compliance with all applicable regulations 2) that pollution prevention efforts are
taken seriously, and 3) the company will have continual improvement in
environmental performance.
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EMS Elements - Policy
The policy is the foundation of the EMS (the framework
for all future tasks). It must reflect the goals the
organization is prepared to live up to!
Three Key Commitments
Continual Improvement
Pollution Prevention
Compliance with Laws/Regulations
Must be:
Documented, implemented and maintained
- Communicated to employees
- Available to the public
The EMS policy statement is the foundation of your entire program. Without it, the
program has no direction. Without management support of the policy and the EMS, there
is no driver to perform.
Think of this policy as a document that can be referenced when you are asking for
money. . . . The policy says that we will do XYZ, so I need funding for this project
because it will do THIS to help us comply with XYZ.
Your companymust include the 3 commitments of the EMS (again, regulatory
compliance, pollution prevention and continual improvement).
Your policymust be written down, published, communicated widely throughout the
company and available to the public (should they ask). Many companies choose to make
small posters of the policy statement, signed offby the top management, of course. . . and
post them in lobbies, hallways or points of congregation where employees and/or the
public will be able to read them.
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Creating a Policy Statement
Keep it simple and direct, plain language works
better than "buzzwords"
- Compliance with regulations
- Pollution Prevention
- Encourage recycling and resource reduction (use less toxic
materials, Teuse, less energy, etc.)
- Eliminate or minimize waste whenever possible
- Continual Improvement
- Lessen the impact on the surrounding environment (Air, Land and
Waterways)
- Maintain a workplace where the health and safety ofour
employees, our facilities and our community is
When you write your policy statement. ... Keep it simple.
Say: Our Company will comply with regulations and prevent pollution by continually
improving our environmental performance.
Don't Say: We are committed to demonstrating the highest standard of global
environmental management . . . UNLESS you REALLYMEAN IT! ! !
Say what you mean and mean what you say.
Alternatives that can work: XYZ Company is committed to:
Achieving the lowest level ofwaste generated per unit ofproduct among similarly
sized companies in the widget industry.
Building a reputation as an environmental innovator and leader in the industry.
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Sample Policy Statement
GM
As a responsible corporate citizen, General Motors is
dedicated to protecting human health, natural
resources, and the global environment. This
dedication reaches further than compliance with
the law to encompass the integration of sound
environmental practices into our business
decisions.
This is a good, simple statement. Although it does mention regulatory compliance, it
doesn't specificallymention pollution prevention and continual improvement.
How about this:
General Motors will protect human health, natural resources and the global environment.
We will reach further than compliance with the law to prevent pollution and will strive to
continually improve our processes so that sound environmental practices are built into
our business decisions.
Appendix B
MCSEMI Small Business Training Manual
D. Collins
Page 144
Module 2 - Slide 8
Sample Policy Statement
Rockwell Automation
Rockwell Automation is committed to demonstrating the highest standard
of global environmental management. Our policy is to go beyond
strict regulatory compliance and to act in the interest of the
communities in which we live and work. We are committed to the
continual improvement ofour environmental management system and
performance, including resource conservation and pollution
prevention. We relentlessly strive to be the best in all aspects of
environmental management by fostering a culture of trust, teamwork,
accountability, partnership and communication with employees,
suppliers, customers and outside organizations.
This has all 3 elements, regulatory compliance, continual improvement and pollution
prevention.
But be careful . . ..Where this policy states . . . "to act in the interests of the
communities. . can be an important piece as it fosters trust and accountability with
employees, suppliers, customers, and outside organizations.
But again, if you are not going to follow through with what you say in the policy, don't
say it. If you have no intention of fostering a relationship with the community, don't put
it in your policy. If you are planning on fostering that relationship, then you will have to
show how you plan to, and are attempting to, achieve that relationship of trust.
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Sample Policy Statement
Motorola
It is the policy ofMotorola, Inc. to conduct all business activities in a
responsible manner, free from recognized hazards; to respect the
environment, health and safety of our employees, customers, suppliers,
partners and community neighbors; to foster the sustainable use of the
earth's resources; and to comply with all applicable environmental.
health and safety laws and regulation ofcountries where we operate,
while committing ourselves to continuous improvement in our EHS
management systems, pollution prevention practices and safety
programs. The General Managers ofMotorola's Enterprise, sectors
and Groups are responsible for implementing this policy within their
respective organizations.
This is a great one, although a bit longer that I wouldmake it. However, it says what it
needs to and sets the tone for the rest of theirManagement System. I included it
primarily because it shows how they encompass the Health and Safety aspects of their
program, not just the environmental side. Although it is not needed to be specifically
stated in the policy, this one lays down the law specific to what is expected of their
organizational managers.
This statement tells not just the employees, but the community and the people that
Motorola does business with that Motorola is concerned about them, their safety and their
health. The policy contains the 3 EMS commitments, compliance, continuous
improvement and pollution prevention and it doesn't use a lot ofbuzz words, except
maybe "free from recognized
hazards"
which is more commonly a health and safety term,
rather than an environmental one.
I especially like the specific accountability part, but that may not be feasible for a smaller
company to use.
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XYZ Company Statement
XYZ is committed to providing a safe,
healthful and environmentally responsible
workplace. We will comply with the
regulations that govern our operations. We
will strive to continually improve our
systems, prevent pollution and foster a
relationship of trust with our neighbors and
the community in which we operate.
%
In this case, we developed a statement for our fictional company XYZ. This company
also wants to encompass safety and health programs in their management system.
It has the three elements of regulatory compliance, pollution prevention and continual
improvement.
It also goes one step further, in that XYZ want to and is committed to fostering a
relationship with the neighbors and community.
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WhatWill Your Policy Say?
Considerwhat you have in place already
Consider the 3 EMS commitments:
- Regulatory Compliance
- Pollution Prevention
- Continual Improvement
Top Managementmust be committed to the
policy and sign off on it.
OK, in a few minutes we will begin drafting our own policy statement.
Remember to use what you already have and know well.
Remember the 3 EMS commitments
Remember that top management will need to commit to this, sign it, and support it (both
in words and actions).
Theywill also need to commit some amount of fiscal or financial resources to the
process, depending on if they want to just have a really good environmental management
system, or if they want to have a certified environmental management system.
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WhatWill Your Policy Say?
The policymay change as we get further
into the implementation of the EMS
- However. ... Any changes should not need be
too drastic
Don't worry too much about specific
measurements, should management want to
include them initially.
The policymay very likely change with time. As we get further into the defining of
significant aspects, you may need to get more specific in how you are targeting
improvements.
You may need to be less specific if you are indicating specific measurements in your
initial policy statement. However, your management may initially want to include these
specifics until the measures and controls are in place and widely communicated
throughout the company.
The policy should set the tone for the management commitment to the overall
Environmental Management System. If specifically stating a measurement goal helps to
accomplish this, then so-be-it.
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WhatWill Your Policy Say?
Go Forth andWrite
Come back to me with your draft
and then go talk to the powers that be, ifneeded,
and have them sign it
and have them believe it
and have themmanage it
and come back with a signed policy
Now I would like each of you to work on your company policy and come up with an
initial draft policy. I /WE will be walking around ifyou need assistance. It should be
complete enough that you would be comfortable presenting it to your management as a
basis for their final policy statement.
Then, we will break for the day and your homework assignment is to come back to me/us
in two weeks with a signed policy statement.
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EMS Procedure 4.2 - Policy Statement (Page 1)
1.0 Purpose - This document outlines the established environmental policy for XYZ
Company.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3. 1 Management - Will support the process to establish the policy, and will
commit to assigning responsibilities to employees for implementation. They
will also provide and enforce both consequences for non-attainment and
rewards for meeting the stated measures, as appropriate.
3.2 Responsible Person - Will direct all activities related to the attainment of their
assigned responsibility(s). They will meet periodicallywithmanagement, the
EHS representative and/or the EMS Coordinator, as needed to provide status
updates.
3.3 EMS Coordinator - Will assist in the development of the policy and
periodically report to management on the progress toward achievement of the
policy, or the need for changes to the policy.
3.4 EHSRepresentative - Will support the process and persons involved in setting
and attaining the environmental policy, as needed.
4.0 Process Steps
4.1 Determination Process:
4.1.1 Based on the operation and nature of the business, the
company'
s
commitment to environmental improvement and regulatory
compliance, and associated pollution prevention efforts, our policy
statement is developed..
4. 1 .2 The EHS team, along with management assures the policy is
documented.
4.1.3 The EHS team, along with management assures the policy is
communicated to all employees of the company.
4. 1 .3. 1 Employees will be aware of the policy and the
responsibilities they have with regard to the daily activities
and tasks they perform.
4. 1 .3.2 Changes to the policy will be made, based on the
company's performance.
4.2 Set Policy: The following is the established Environmental Policy XYZ
Company operations:
XYZ Company is committed to providing a safe, healthful and environmentally
responsible workplace. We will comply with the regulations that govern our
operations. We will strive to continually improve our systems, prevent pollution
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and foster a relationship of trust with our neighbors and the community in which
we operate.
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EMS Procedure 4.2 - Policy Statement (Page 2)
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
ISO 14001 EMS Coordinator's Office
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Module 3 - EMS Planning, Determining Significant Aspects, and
Legal and Other Requirements
PROJECT NOTES:
The following 24 pages are the overheads with instructor's notes and supplemental
handouts that are associated with Module 3.
There are several additional handouts utilized to supplement the module training as
examples. Included are aMass Balance Worksheet, an Aspect and Impact Worksheet (3
pages), and a weighted aspect table. Also referenced and included (as attachments 3-A
and 3-B) are the two sample procedures that are helpful to review with the client, as final
outputs for the module. These procedures are the Significant Aspects procedure and the
Legal and Other Requirements Procedure, 3-A and 3-B, respectively.
Originally, a flow chart for assisting in the identification of significant aspects was
included, however, for a small business environment, it was determined that the
flowchart concept was not effective, and another method needed to be found. A "mass
balance"
scenario was then settled on, having the clients consider all the various inputs to
a process or product, and what happens during the processing, and what outputs are
created during and at the end of the process. This mass-balance worksheet 1 was used at
the larger client facilities (those with greater than 100 employees). It is included as a
reference within the module as handout #1 .
For the Aspect Identification step, a more simplified form was used, than the table which
was originally designed. The table format required the client to make judgments about
the environmental aspects of their operations without breaking them down into simplified
categories. A worksheet form was developed to replace the table. This worksheet was
based primarily on the form utilized for RIT's aspect identification process. The Aspect
and Impact Worksheet is included in the module slides as handout #2.
To assist in determining which aspects identified are significant to the company, the
concept of the weighted table was decided upon for use (and is also included within the
module as handout #3). Although this concept requires more upfront identification and
thought, the results are much more definitive and useful.
Please note, that prior to beginningModule 3, a thorough walk-through/tour of the client
facilities was undertaken, to familiarize the instructor with the facility, the products or
services produced at the facility, and its operational methods. It would be recommended
that any client take several copies of the aspect/impact worksheet with them on a walk
through, to assure that all aspects of the processes and facilities are considered.
1 Mass Balance Worksheet, created by H. Bae, RIT 2002.
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Module 3 - Slide 1
Welcome Back ! ! !
In this session we will discuss:
- EMS Planning
- Significant Aspects ofyour business
- The Legal and Other requirements that affect
your business
- HOMEWORK
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Module 3 - Slide 2
EMS Elements - Planning
Establish and maintain procedures to:
- identify the controllable environmental aspects of the company's
activities
- determine which aspects have potential to cause environmental
impacts
- determine which impacts are significant
Consider the aspects and impacts when setting objectives
Keep them current and up to date
The planning phase is probably the most arduous of the phases in developing an
EMS. In this phase you must identify all the aspects that your company has with regard
to what impacts the environment.
An aspect is the element of an activity; product or service that your company
performs that affects the environment. For example, the activity of air emissions, waste
water, hazardous waste generation, pollution abatement, recycling, or energy
conservation.
Next we must determine which of these aspects are CONTROLLABLE within the
process or activity. Which ones are NOT controllable by you? The potential problems
must be considered and solutions developed to address the problems that are under your
control. For example, the amount of energy it takes to run a machine is not within your
limits of control, however, the amount ofwaste or scrap that is generated from the
production process may be within your control
Then we must determine which of these have significance within the EMS. The
best way to determine this is by looking at ALL the legal and other requirements that
affect your facility.
First look at what you know right off the bat. What regulations and
environmental impacts are your currently aware of? What are the customer demands for
environmental responsibility? What other interested parties have input into your process
(regulators, neighbors, parent company policies, etc.)?
Then, an audit or walk-through of the facility is probably a good second step.
Look at all the materials that come into a process and what happens to them during and
after manufacture or service.
Try to think of this as a mass-balance. You have 10 lbs ofXYZ going into the
process, at the end of the process; you need to know approximatelywhere that 10 lbs is.
Is it in the air, in the water, consumed in the process? All the mass of the inputs have to
balance at the output.
The following handout is a mass balance worksheet. An additional aspects and
impacts worksheet will also be provided directly after this example. You may use either
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one of these tools, or one ofyour own designs, to assist you in determining the
environmental aspects of your processes or services.
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MASS BALANCE
INPUT PROCESS OUTPUT
Items Quanity Products Quanity
Environment
impacts Quanity Reuse/Recycle Quanity Quanity
Normals
ormal
Water
steel
electricity
Cardboard
band
300 m3/m
10 ton/m
1500 kw/m
100 ton/m
50 ton/m
product
product
electricity
cardboard
band
9.5 ton/m
1500 kw/m
950 ton/m
45 ton/m
Waste water
Waste water
Skidge(50% wet)
solid waste(steel)
Air(0.5 mg/m )
Solid waste
30 m3/m
0.1 ton/m
0.2 ton/m
0.01 ton/m
5 ton/m
150 m3/mon
solid waste(steel)
Solidwaste(cardboard)
0.3 ton/m
50 ton/m
i
Mixing Abnor
i
i
cutting
N
Packaging
sum ton/m
m3/m
kw/m
END
(Total)
sum ton/m
m3/m
kw/m
sum ton/m
m3/m
kw/m
sum ton/m
m3/m
kw/m
This is an example of a mass balance worksheet. You consider the items and quantities, then the type of
processing, and all outputs are then accounted for, including the products, materials that are waste, and
those that are reused or recycled. Also considered is if the information was placed into the worksheet as a
"normal"
process or as an "abnormal, or emergency situation".
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Module 3 - Handout 2 - Aspects and Impacts Worksheet - Page 1 of 3
ASPECTS AND IMPACTS WORKSHEET
Location ID: Bldg# Floor Room Department
Activity/Task: Date Report Completed:
Yes No Activity
Name
Quantity
(Routine)
Quantity
(non-routine)
Controls Responsible Persons
Is energy used?
Are natural resources used? (list any
unusual uses i.e. extensive water use)
Are chemical used (copies of lists,
inventories or SOPs)
Are any recycled materials used?
(Disposable vs. recyclable)
Are any biological materials used?
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Module 3 - Handout 2 - Aspects and Impacts Worksheet - Page 2 of 3
Yes No Activity
Name
Quantity
(Routine)
Quantity
(non-routine)
Controls Responsible Persons
Are other materials used (e.g. gases,
physical expendables, etc.)
Are there any air emission issues (i.e.
ventilation or permitted/unperrnitted
sources)?
Are there noise or visual effects
issues?
Are any hazardous wastes produced?
What other solid wastes are
produced?
Are Bio-hazardous/medical wastes
produced?
J
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Module 3 - Handout 2 - Aspects and Impacts Worksheet - Page 3 of 3
Yes No Activity
Name
Quantity
(Routine)
Quantity
(non-routine)
Controls Responsible Persons
What products (or by-products) are
produced (i.e. lab preps)
Are there any liquid or awueous
discharges (and routes ofrelease?)
Are any non-product outputs recycled
or reused?
Other:
Suggestions/Concerns:
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ISO 4.3.1 - Environmental Aspects
The organization shall establish andmaintain (a)
procedure(s) to identify the environmental aspects ofits
activities, products or services that it can control and over
which it can be expected to have an influence, in order to
determine those which have or can have significant
impacts on the environment. The organization shall
ensure that the aspects related to these significant impacts
are considered in setting its environmental objectives.
The organization shall keep this information up-to-date.
The ISO standard states that the significant aspects will be identified and written down
in a procedure. These aspects and impacts will be considered when we get to setting the
environmental objects.
For now, when you write the procedure, simply state that . . . "the significant impacts
listed in this document will be considered when setting the environmental objectives and
targets." The reasons why ormethod ofhow the significance of the aspects were
determined should be included in the procedure.
As you further develop the EMS, these significant impacts can be further refined and
listed out within this procedure or in a separate, associated document. The procedure will
be updated as you develop your EMS Continual Improvement strikes again ! ! ! !
A sample aspect procedure is included with this module.
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EMS Elements -
Aspects and Impacts
The cause (aspect) and effect (impact) of
the company's activities on the
environment.
Examples:
- Aspect: generation ofhazardous waste from manufacturing
process
- Impact: Potential for soil or water contamination
- Aspect: Operation of a bag-house to collect exhaust emissions
from a deburring operation
- Impact: Air emissions are reduced
Consider the aspects (or causes) and impacts (or effects) of each of these materials or
processes.
Is waste generated?
Is energy used?
Is water used and wastewater generated?
Is the air quality affected and how?
You can develop these aspects and impacts in various ways: by process line, by
media, by chemical, by mass balance or by input/output.
For example: Looking at each Process Line. ... What comes into the process line (raw
materials, chemicals, energy, etc.) and look at what comes out of the process line
(widgets, waste, water, etc.). Also consider what happens to the materials during
processing (air emissions, dust generation, etc.).
For example: Look at each media over the entire facility. ... What water is used, what
water comes off, is it contaminated, does it require treatment. What air emissions are
there? What wastes are generated and how are they handled and treated?
For example: Look at each chemical that comes into your facility. . .how is it stored,
handled and moved around? How is it changed from beginning to end? What
disposal methods are required?
If you look at it by the job, you may be able to identify the aspects and impacts more
clearly. What am I doing now and what are the impacts? Is transportation an issue? Is
time and issue? Is waste handling an issue? What are the major aspects that need to be
considered when performing the work and getting the product or service out to the
customer?
Remember that the impacts ofyour company activities may not be only product
related, but also related to the services you provide, as well as to the health and welfare of
the community and your employees. How the consumers or customers ultimately use and
utilize your product should be considered as well. What are the impacts that their use
will have on the environment?
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For example: The Kodak Single Use Camerawas originally designed to be used one
time by the customer, they send it in for processing and the camera was then discarded
entirely. Now, because of the environmental impacts of the product it was redesigned
and now over 85% of the camera is either reused or recycled.
Now lets look at one way of determining significance, the four square method.
,. D. Collins
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Aspects and Impacts
High Low
High
Low
SEVERITY
In the four square method you determine where the risks and severity are, this helps
determine significance:
You determine the likelihood or potential of an incident occurring. This is the RISK.
Is it likely that XYZ will happen?
Are there redundant controls to prevent a release?
Are detailed operating procedures written, available and enforced?
You determine the severity ofwhat would result if an incident (however likely or
unlikely to occur) happened.
Would a release be reportable?
Would it affect the health of employees or the community?
Would it affect the surrounding waterways or plant life?
Are there toxic materials that would be of concern?
Would it affect the product in such a way to render it unusable?
Plot this information and determine which are given High Risk and High Severity, which
ones have High Risk and Low Severity or High Severity and Low Risk, and then
determine which ones are Low Risk and Low Severity.
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EMS Elements -
Aspects and Impacts (cont.)
Evaluate the significance of the impacts.
Consider such factors as:
- Severity - Scale/Duration of Impact
Probability of occurrence
- Legal/regulatory exposure
Ease of implementing correction action
- Impact on other operations
Concerns of third parties
- Effect on public image
Describe the process and the impacts in a
written procedure.
There are other ways to determine significance, too. You can assign a numerical value to
risk and severity. High risk or severity would be rated a 5 low risk or severity would be
rated a 1 - then add up the numbers and the highest numbers are your most significant
aspects.
For example if you use ammonia, but your company has an excellent control system for
preventing a release. Your risk of an occurrence would be a 1 or a 2, because of the
control system in place. But should the control measure fail, the severity of the release
would be highly significant and rated a 5. The total number for significance would be a 6
out of ten.
Now, ifyour control measures where not as good, the risk would be a four and the
severitywould be 5, so the total significance rating would be a nine out of 10..
If for example the system was designed for compressed air, the risk for a well controlled
system would be a 1 and the severity of release would be a 1 . Totaling 2 out of 10. The
risk for an uncontrolled system would be a 4 and the severity would be a 1, so the rating
would be a 5 out of 10.
The following handoutmay help clarify this weighting process.
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Module 3 - Handout 3 Aspect Identification Table (Page 1 of 1)
Environmental
Aspects
Environmental
Impacts
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Weights 0 5 5 3 4 4 5 3 3 4 2 38
Paint Shop
EnergyUsage Compressed Air 9 5 1 1 2 1 1 1 1 2 104
Paint
Thinner
Reducers
Catalyst
Chemical Use Lacquer/Clnr 8 1 1 3 2 1 1 1 8 5 121
Paint Fumes
Air Emissions Particulates 1 2 1 1 1 1 1 1 5 5 67
Waste Paint
HazWaste Rags 1 3 1 1 1 1 1 1 1 1 48
SprayCans
Filters
Sieves/Strnrs
Paint Sticks
Solid Waste Masks/PPE 1 1 1 1 1 1 1 1 1 1 38
Small Locks
By-Products Ladder Racks 1 1 1 1 1 1 1 1 1 1 38
Liquid Dischrg Lacquer/Clnr 1 1 1 1 1 1 1 1 1 1 38
Recycling Cardboard 2 1 1 1 5 1 1 1 2 1 63
Now that the aspects and impacts have been identified, we need to determine which ones
are significant. Ask yourself: What control measures are in place to mitigate these
effects? And . . . How SIGNIFICANT would it be if these control measures failed?
There are many ways to determine significance. One easy way is by using a weighted
table. Once you have transposed the aspects and impacts from the previous worksheet
onto the tabled format, and defined what your column and categories mean, you easily
create a leveled aspect table. For example, here is a weighted table.
The Environmental Aspect is listed in the first column, generally by overarching
category (water, waste, energy, etc.), the environmental impact is next (those things that
make up the impacts or effects) Weights are defined (see the procedure) and a number is
assigned from 1 to 5, with one being best-case and 5 being worst-case. The assigned
numbers are then multiplied against the weighting, added across the row and a total
number is given in the total column.
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Environmental Aspects
Energy * Reusable Materials
Electric
Gasoline. Diesel. Propane. Welding
gases
Reusable solid waste
Reusable chemical materials
Steam & Cooling water Sewer Discharges
Waste Sanitary sewer discharges
*
Non-recyclable solid waste
Non-recyclable chemical & Industrial
waste
Storm Sewer Discharges
Air Emissions
Non-recyclable hazardous waste
Waste reduction from past activities
Vibration
%Recyclable solid waste
Recyclable chemical & Indusirial waste
Recyclable hazardous waste
These are some of the environmental aspects that should be considered.
The major categories would be listed as the aspects, and may even be mentioned in the
policy statement.
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Module 3 - Slide 8
Categories of Environmental Aspects
Operational Aspects
- Energy (Gas, Electric, Oil)
- Materials (Raw, Processed, Reused, Recycled)
- Natural Resources (Water, Land)
- Chemicals
- Packaging (Paper, Cardboard, Plastic, Aluminum, Steel)
- Facilities and Equipment (Design, Operations, Maintenance)
- Administration (Paper, Toner, Plastic Wastes)
There are three categories of environmental aspects that should be considered,
Operational Aspects (that have to do with the manufacturing process), Product Aspects
(that are concerned specifically with the product and it's useful life) and Service Aspects
(which are primarily those services associated with any facility or building).
Operational aspects may include such things as the energy it takes to run machines to
make the products, materials (inputs/outputs, mass-balanced), any natural resources used
or consumed in the process (water, etc.), any chemicals that my be utilized in production
of the product, packaging of the input materials that require disposal or recycling,
facilities and equipment that may be required to make a specific product line, and
administration wastes thatmay not be accounted for elsewhere, ormay be hidden within
other budget criteria.
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Categories of Environmental Aspects
Service Aspects
- Housekeeping (Chemicals, Water, Paper, Rags)
- Grounds (Clippings, Equipment&Sundries, Chemicals)
- Maintenance (Oils, Grease, Rags, Solvents)
Transportation ofproduct and materials (Fuels, Fluids)
- Food (Waste, Cooking Oils, Packaging, Water Temperatures)
- Facilities and Equipment (Fire Prevention Systems, Stormwater)
ProductAspects
- Power Sources (Batteries, Fuels)
- Packaging (Paper, Cardboard, Plastic, Metal, Wood)
- Administration/Communication (Paper, Office Wastes)
Transportation ofproduct and materials (Fuels, Fluids)
The other two categories ofEnvironmental Aspects must also be considered when
defining all the aspects and considering which ones are significant. The Service Aspects
that are associated with most buildings and facilities (housekeeping, maintenance,
grounds keeping, fire prevention systems, food wastes, and transportation of
product/materials within the facility.
Product Aspects are primarily those aspects that affect the product directly (are batteries
required to operate the product, and what kinds ofmaterials is the packaging made of,
and could it be reduced?)
Regardless ofhow you determine the significant aspects you should consider the impacts
and effects when performing the function.
Once the significant impacts are determined for your company, you need to write a
procedure that outlines what the significant aspects are, and where they occur in the
facility. If there are currently control measures to reduce or eliminate the effects of the
significant aspects, it is not necessary that they be specifically outlined within this
procedure, however they will eventually need to be documented and that information
should be referenced in this document. The best way to document this is within the
definitions section of the procedure. (See/Reference the sample procedure for Aspect
Identification - you can use this format and wording, if you choose to do so.)
For example, there is ammonia at a facility. The severity of a release is very high but
there are significant control measures put in place to prevent a release. Regardless of the
controls, the facilitymanagement has deemed that the ammonia use is a significant
aspect, so ammonia is listed in the procedure, the processes where it is used are also listed
and the procedure where ammonia storage and handling procedures is referenced.
Appendix B
MCSEMI Small Business Training Manual
D. Collins
Page 170
Module 3 - Slide 10
ISO 4.3.2 - Legal and Other Requirements
The organization shall establish and
maintain aprocedure to identify and have
access to legal and other requirements to
which the organization subscribes, that are
applicable to the environmental aspects of
its activities, products or services.
The next stage of the planning phase is to determine the Legal and Other Requirements.
LEGAL, or regulatory, requirements are those that are written into law and effect your
facility.
Air emissions of specific toxic or hazardous emissions
Waste water discharges that contain specific contaminants
Hazardous waste that is generated and must be treated or disposed of
EPA, OSHA, DOH, FDA as well as the State equivalents or evenMonroe County or the
local city or town may have additional restrictions that are over and above the national or
federallymandated requirements.
OTHER requirements are those that your facility must comply with based on company
policy or customer demand. For example, some ANSI, or ASTM requirements are
demanded by customers, or Energy Conservation standards, or even recycling (where it
isn't already law) may be a requirement that must be considered.
Are there customer requirements, such as not using a particular material or that they
require a specific material to be used? Customer issues, or company requirements need
to be considered when addressing the legal and other requirements section of the EMS.
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EMS Elements -
Legal and Other Requirements
Establish and maintain procedures to identify, and
understand the legal (regulatory) requirements
applicable to the organization and the
environmental aspects of the company's activities
- Applicable laws/regulations (federal, state, local)
New developments
- Permit conditions, consent orders, authorizations
Communicate these requirements to the people
who need to know this information within the
company
Some method must be devised to identify what these legal and other requirements are,
how they apply to your company or product, and how any changes will be tracked.
Changes in regulations and in the procedures that are affected by these changes are
sometimes a difficult and daunting process. Many organizations exist, like ASCE
(American Society ofChemical Engineers) or the Rochester IMC (Industrial
Management Council) which can assist smaller companies in tracking regulatory
changes.
Ifyour company is not associated with an organization like this, then anothermethod
must be found to track regulatory changes that affect your business. Legal council can
sometimes be contracted with to perform this task, or a person within your companymay
be assigned to periodically access the federal registers to track changes and proposed
rules that affect the business.
All this information needs to be communicated to the people who need to know this as
part of their responsibilities. How can employees effectively perform their job if they
don't know or understand what it is theymust do to comply with the requirements and or
restrictions set forth for the product or process?
If something changes who is responsible for altering the process and informing the
production staff ofwhat they need to do and why?
Employee involvement and communication between all levels of the organization and
company is a key component of this section.
MCSEMI has developed a regulatory audit tool that can be used to assist you in
determining which of the LEGAL requirements may apply to your processes. This is by
no means a complete regulatory audit tool, but is designed to get you started on the path
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to determining what is and is not applicable to your processes.
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Planning Phase Homework
Significant Aspects
- do a thorough walk-through ofyour facility
- determine what requirements apply
- list them in a procedure
Legal and Other Requirements
- determine which legal and other requirements are
significant
- write them down in a procedure.
An electronic version of the Aspect Identification Worksheet, the weighted Aspect Table
and the Legal and Other Requirements tables will be provided to you before we leave this
session, ifyou have not already received them.
Your homework assignment for this session is to:
Determine what the significant aspects are for your company. Do this by filling out the
aspect identification worksheets, and then transposing this information onto the weighted
table format. Using your best professional judgment, and the definitions provided in the
sample Aspect Procedure, provide levels into each column for each aspect. Then, list the
significant aspects on a table in your procedure.
Determine which Legal and Other Requirements apply to your company. Do this by
reviewing each Legal and Other requirement table, and listing the parts of the regulations
that apply to your facility. Then consider any other (non-regulatory) requirements that
may apply to your processes (i.e. voluntary agreements with industry coalitions,
requirements for recycling or energy conservation that are required by the company,
neighbor concerns, etc.) Write these into the table in your Legal and Other Requirements
procedure.
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Module 3 - Procedure 4.3 EMS Planning and Aspects - Page 1 of 5
XYZ Company Procedure 4.3 EMS Planning and Aspects
Date: 00/00/00 Document Number: 4.3.0 rev. 1
1.0 Purpose - This documents the identified Aspects and EMS Planning for XYZ
Company.
2.0 Scope - This document applies to all XYZ Companymanufacturing operations in
Rochester, NY.
3.0 Responsibilities
3.1 Management/EMS Coordinator - Will participate in and encourage
employees to support the process to establish the environmental aspects, and
will commit to assigning responsibilities and needed capital funding to
improve the environmental performance of the company. Will direct the
process for determination of the environmental aspects. Aspects can be added
to or removed from the aspects listing and provided with a level of
significance based on the Best Professional Judgment of the EMS
Coordinator.
4.0 Definitions
Aspects - The causes or categories of environmental concern from the
process.
Impacts - The effects the process has on the environment or human health.
Yrly Amounts - The volume or amount ofmaterial used on an
annual/monthly/weekly basis.
Situation - Based on the types ofusage the leveling is equated to either normal
operations (N) or an emergency situation in the event of an occurrence
(E). The leveling reflects the considerations of either N or E for all
categories.
Severity - Level of impact directly to the environment.
0.0 = No Impact
1.0 = Very Low Impact (ex. One cup oil spill on the floor)
2.0 = Low Impact (ex. Less than one gallon spill, remediated on site)
3.0 =Moderate Impact (ex. Local regulatory interaction for spill/release)
4.0 = Somewhat High Impact (ex. State Regulatory interaction for spill/release)
5.0 = High Impact (ex. Federal Regulatory interaction for spill/release)
Exposure Likelihood - Level of exposure to human health and environment.
0.0 =Will Not Occur
1.0 =Unlikely Occurrence - Could potentially occur, given several
system/administrative failures
2.0 = Potential Occurrence - Could potentially occur, given a single
system/administrative failure
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3.0 = Possible Occurrence - Has occurred once or twice already, system controls
in place
4.0 = Likely Occurrence - Occurs often (3-5 times per year)
5.0 = Very Likely Occurrence - Occurs frequently (>5x per year)
Frequency - Number of times an incident could occur based on the number of times
per day or shift that the materials are handled.
0.0 = 0 Day per week ofhandling
1.0 = 1 Day per week handling
2.0 = 2 Days per week handling
3.0 = 3 Days per week handling
4.0 = 4 Days per week handling
5.0 = 5 Days or more per week handling
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Boundaries - Level of incident impact on neighbors and environment outside your
fence line.
0.0 = No impact, will never leave facility boundaries
1.0 = Very Low Impact - Will leave boundaries, but containable
2.0 = Low Impact - Will leave boundaries, but containable and can be easily
mitigated
3.0 =Moderate Impact - Will leave boundaries, and will have a moderate impact
4.0 = Somewhat High Impact - Will leave boundaries, and will have a significant
impact
5.0 = High Impact - Will leave boundaries, and will have a severe impact
Controllability - Level of control measures currently in place to prevent incidents.
0.0 = Highly Controlled - redundant measures are in place to assure incident
prevention
1.0 = Somewhat Highly Controlled - single control and administrative procedures
in place to assure incident prevention
2.0 =Moderately Controlled - Single control measure in place to assure incident
prevention
3.0 = Low Controls in Place - Administrative procedural controls only in place to
assure incident prevention
4.0 = Very Low Controls in Place - Work practices only, no written procedures in
place
5.0 = Uncontrolled - No controls in place to prevent incidents.
Regulatory Status - The level of regulatory authority that is applicable to the
process.
0.0 =Not regulated by any agency or authority
1.0 = Company policy guidance only
2.0 = Town/County regulation only
3.0 = State regulation only
4.0 = Federal regulation only
5.0 =More than one agency regulates material/process or incidents.
Reportability - Would an incident be reportable to one or more regulatory agencies
0.0 =Not reportable
1.0 = Internal procedure or policy requires reporting to companymanagement
only
2.0 = Reportable to Town/County agency (DOH, MCWA)
3.0 = Reportable to New York State authorities (DEC)
4.0 = Reportable to Federal Agencies (EPA)
5.0 = Reportable to several agencies
Stakeholders - The financial impact level on the stockholders or owners of the
company.
0.0 = No Impact
1.0 = Very Low Impact - costs can be covered via established funding channels
2.0 = Low Impact - incidents would have little or no impact directly on stock
price
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3.0 =Moderate Impact - incidents would affect stock price somewhat.
4.0 = Somewhat High Impact - incidents would affect stock price significantly
5.0 = High Impact - incidents would affect stock price severely
Costs - The costs to the company for incident remediation and regulatory fines
combined.
0.0 =No Cost for remediation or fine
1.0 = Very Low Cost - incidents would have some remediation cost but no fines
(<$500)
2.0 = Low Cost - incidents would have some remediation cost and small fines
(>$500)
3.0 =Moderate Cost - incidents would have remediation costs and fines
(>$ 1,000)
4.0 = Somewhat High Cost - incidents would have remediation costs and fines
(>$5,000)
5.0 = High Cost - incidents would have remediation costs and fines (>$ 10,000)
Duration - The amount of time an incident would take to remediate.
0.0 = No Duration - Incidents will not occur
1.0 = Very Low Duration - less than 1 hour to remediate
2.0 = Low Duration - less than 1 day to remediate
3.0 = Moderate Duration - less than 1 week to remediate
4.0 = Somewhat High Duration - less than 1 month to remediate
5.0 = High Duration - Greater than 1 month to remediate
5.0 Information and Documentation
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EnergyUsage
Electric
Gas
Propane
2mm Kw
212kTh
3kgal N 0 1 5 0 1 1 0 0 1 1 35
Natural Rsrcs Water "lOmmGal N 2 1 5 2 1 4 2 1 1 1 77
Chemical Use
H20xmnt
Prod Clnrs
Janitorial
120Gal
10Gal
E 1 1 5 1 3 2 0 1 1 1 60
Recycling
Cardboard
Waste Oil
Paper
StretchWrap
Steel
40Tons
1k Gal
2k lbs
see below
1 Tons N 1 1 5 0 1 3 3 3 2 1 72
Biological Mtls Biocides 1 Gal E #####
Other Mtls
PPE
Washer Chem
50 lbs
100 gal N #####
Air Emissions Bag Houses 300 lbs E #####
Noise
Press Area
Pump N #####
HazWaste Paint <100gal E #####
Solid Waste Trash 55 ton E 0
Other Mtls
Paint
Primer
Thinner
Solvents E 0
Process Line 2
5.2 Significant Aspects
The following are the items designated as significant according to the weighted scale
above, and are inclusive of additional items added or removed from the listing based
on best professional judgment.
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Significant Aspect Weight or Best
Professional
Judgment
Reasoning for
inclusion or
exclusion
Comments
6.1.2
6.0 Process Steps
6.1 Determination Process:
6.1.1 A thorough walk-through of the company operations will be
performed. During this walk-through, environmentally related
tasks and materials will be identified.
A thorough regulatory review of all Legal and other Requirements
will be performed to determine what, if any, environmental
regulations apply. These regulatory and other requirements will be
considered when determining the aspects.
6.1.2.1 The LOR tables will be used to establish the legal and
regulatory requirements. See Procedure 4.3.2.
6.1.2.2 Other requirements from regulatory authorities (i.e. FDA,
DOH, OSHA, etc.) will also be considered.
6.1.2.3 Other requirements based on company policy (i.e. energy
reduction goals, etc.) will also be considered.
Regulatory permits and past environmental issues or concerns will
be considered when determining aspects
Concerns ofneighbors, community groups and other applicable
organizations will also be considered.
6.1.3
6.1.4
6.2 SetAspects:
6.2.1 All identified aspects will be documented in table format and
linked to or associated with this document.
6.2.2 It will be the responsibility of the EMS coordinator to approve
changes to this table.
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7.0 Documentation/Revision History
Revision
Number
1.0
Sections
Changed
None
Date
10/1/2002
Reason for Change
Initial Issue ofDocument
8.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
9.0 Associated Documentation
Document
Number
Title Location
4.2 Policy Link to File
4.3 Aspects Link to File
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Module 3 - Procedure 4.3.2 Legal and Other Requirements - Page 1 of 2
XYZ Company
Date 00/00/00
Procedure 4.3.2 - Legal andOtherRequirements
Document Number: 4.3.2 Rev. 2
1.0 Purpose - This document outlines the determination process for establishing the
Legal and Other Requirements for XYZ Company operations.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the Legal and Other
Requirements. Management will provide the EMS coordinatorwith any
available information and/or directives that are applicable to the
environmental aspects that are not regulatory driven (i.e. energy reduction
goals, recycling initiatives, etc.).
3.2 EMS Coordinator - Will direct the process for determination of the Legal and
Other Requirements.
3.3 EHSRepresentative - Will participate in the determination of the Legal and
Regulatory requirements. They will also maintain the LOR (Legal and Other
Requirements) tables, as needed.
4.0 Process Steps
4.1 Determination Process:
4.1.1 All applicable environmental regulations will be read, and placed
into linked table format for use in determining applicability of the
regulation to out operations.
4. 1 .2 The original tables are located on diskette in the EHS Office, and
updated copies are also available in the EMS Coordinator's office.
4.2Applicable Legal and Other Requirements
CFRNumber and
Subpart
Topic Area Part Number Applicable Area
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 183
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 02/05/03 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
4.3-Assoc#l Aspects Table EMS Coordinator's Office
Diskette LOR Tables EMS Coordinator's Office
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 184
Module 4 - Objectives and Targets
PROJECT NOTES:
The following 19 pages are the overheads with instructor's notes and supplemental
handouts that are associated withModule 4.
The first section of supplemental material is the Objectives and Targets Procedure, and is
included as Attachment 4-A. The second section of supplemental material is the Small
Business Waste Reduction Tip Sheets that are discussed in the module and are provided
to clients who desire them. These tip sheets are included as Attachment 4-B.
The materials for this module (as included here) were not changed from the original
design.
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Module 4 - Slide 1
Welcome Back ! ! !
In this session we will discuss:
- Objectives and Targets
What they are
Why they are used
How they relate to the EMS and other management
systems
How to set them for your business
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Module 4 - Slide 2
EMS Planning - Objectives and Targets
The organization shall establish and maintain documented
environmental objectives and targets, at each relevantfunction and
level within the organization
When establishing and reviewing the objectives, and organization shall
consider the legal and other requirements, its significant
environmental aspects, its technological options and itsfinancial,
operational and business requirements, and the views ofinterested
parties.
The objectives and targets shall be consistent with the environmental
policy, including the commitment to prevention ofpollution.
This part of the standard pushes the responsibility of implementation down throughout
the organization. Managers and supervisors must now consider more than just getting the
product out the door with the least amount ofwaste and injury. Theymust consider how
their processes impact the environment; comply with regulations and other guidance
requirements as well. This considerationmust be documented.
Objectives and targets provide and support how the company implements continuous
development in the EMS.
Each specific objective or target should have its own document that provides details on
how it is being addressed. Such documents need not duplicate what already exists (for
example, ifyour company already has SOPs that cover the activity) but may simply
reference them.
Objectives may be broader and apply to the facility as a whole, and the targets that are
establishedmay be controlled and implemented by various process lines. For example:
The objective is to reduce methylene chloride emissions and there may be three process
lines or locations that contribute to the emissions for the facility. Different targets may
be set for all three lines, and the control measures implemented and tracked by the
process lines themselves.
By changing existing SOPs you can consolidate the work that is needed to create the
targets, and eliminate additional EMS documentation..
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Module 4 - Slide 3
EMS Planning -
Objectives and Targets
"Objectives"
are the overall goals,
"Targets"
are the measures used to
determine if the goals are achieved.
- Objective: Reduce or eliminate the release of chlorinated solvents
into the environment
- Target: Substitute waster-based solvent for chlorinated solvents
by year end 2003
- Objective: Change the curing process to lessen the impact to the
environment
- Target: Increase energy efficiency in curing ovens by 25% by
2004.
What are objectives and targets?
Objectives are the goals that you are trying to achieve; they tell you where you are
going. The targets are the measures that are used to determine when you have
reached the goal, they explain how you know when you get there.
Objectives that most facilities will use are those associated with the significant
aspects identified in the previous modules. Objectives may be overall related to the
company's environmental activities.
Targets can be short or long term goals that will improve your environmental
performance. Targets may be established at a process line level, rather than a
company level.
For example, ifyou are going to reduce Chlorinated Solvent emissions for the
company, there may be 3 different areas or process lines that contribute to the
overall emissions. Each process line may have a different, specific, target. When
each of the process lines achieves their targeted reduction, the company's
objective is accomplished.
Environmental objectives and targets and your company's business goals may be
interrelated. Although, the objective and target is specifically to improve the
environmental impacts, this activitymay coincide with the business goals (for example,
financial improvement or increased productivity).
Objectives and Targets will have numerical values placed on them, so they can be
measured.
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Setting the objective
Define the problem
Write a solution statement for the problem
Setting the objective is relatively easy.
Look at what needs to be fixed and write a solution statement for the problem. Youmay
also add some objectives and targets which are not associated with Significant Aspects,
butmay be associated in other ways with the EMS. They don't all have to be Significant
Aspects. For example ifyou have a QMS system that requires objectives and targets, or
other business targets, if they are consistent with EMS principles, they can be used in
parallel for both systems as an integrated objective and target.
If you use 1,000 lbs amonth ofmethyl-ethyl-death and your current stores are 10,000 lbs,
the objective may be to reduce the storage amount to a 3 month supply.
Such an objective may cost the facility a bit more to order lesser amounts, but it may
also reduce the costs ofhaving to report this material under the SARA regulations, save
on storage costs, save on waste disposal (does methyl-ethyl-death go bad?) and
potentially reduce insurance costs, because you have a reduction ofhazardous materials
on-site.
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Module 4 - Slide 5
Setting the target
What (specifically) will you accomplish?
By when?
Can this be measured and tracked?
Is it a realistic target, or are you reaching
for the stars?
The target may be a bit more difficult to set. You need to know how far you want to go
and when you want to get there. It may be unrealistic to get there in one fell swoop. So
your first target might be to get you halfway there within one year.
Ifyour objective is to reduce air emission ofmethyl ethyl death by 50% over a three year
time frame, your first target will be a 25% reduction from the baseline by year end.
Youmust be specific about what you will do. You can just say . . ."we will reduce
XYZ " You must say we will reduce XYZ by THIS amount, within THIS time
frame.
The targets must be able to be put on a chart or matrix and measured or tracked. If they
can't then they aren't targets, they are objectives.
The targets must have a time frame associated with it. You must have an end date.
Consider your competition in the marketplace and benchmark your EMS against their
programs (or lack thereof). Consider the regulatory trends, and emerging technologies,
as well, when setting your targets.
When considering where to look to set targets, use the Operational Control Flowchart and
corresponding Decision Block Descriptions for the Operational Control Flowchart,
included below to determine where to look for remedies for your significant aspect.
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Operational Control Flowchart
Significant
Aspect
CONSIDER CONSIDER
Comrnunication
Education
Supervision
Training
Rules
Rewards
CONSIDER
Administrative:
Policy
Procedure
Increased
Maintenance
Increased Testing
Engineering:
Maintenance
Design
Operation
Technological:
Efficiency
CONSIDER
Material
Substitution/Change
Process Change
Technology Change
Product Change
CONSIDER
Professional Society
Network
Internet Support
Discontinue
Product/Service
D. M. Collin
April 16,
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Decision Block Descriptions for Operational Control Flowchart
In relation to an environmental management system, EMS, operations refers to each
operational process that contributes to environmental impacts. It is important to
recognize that these operational processes are not simply related to manufacturing,
service, product and assembly.
After determining an organizational environmental policy and significant
aspects/impacts it is necessary to develop feasible operational controls to ensure that
objectives and targets can be met.
Common environmental impact categories:
Operational Impact Categories
Consumption/depletion of energy
Consumption/depletion ofnatural resource
Air contaminants
Waste water discharges
Storm water runoff
Land contamination
Hazardous waste disposal
Noise odor
Service Impact categories
Wastewater discharges
Disposal of chemicals
Disposal of solvents
. ,. 0 D. CollinsAppendix B
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Disposal ofused parts
Product Impact Categories
Toxic substances
Chemical substances
Packaging disposal
Product disposal
Noise
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Operational control implementation is accomplished by the establishment,
maintenance and verification ofoperational procedures and controls that ensure the
organizations policy, objectives and targets are met. One method to determine
appropriate control is by means of the decision tree for Determining Operational
Controls. The following decision block descriptions can be applied to the Determining
Operational Controls decision tree:
"Can this be remedied by employee performance?"
Employee Performance - refers to the functionings, actions and/or activities of
employees throughout all of their time spent at the organization with regard to
effectiveness.
Communication - refers to the ability to share and/or transmit knowledge from
management to employees and from employees up through management, for
example, an organization may increase communication concerning appropriate
disposal ofrecyclable materials.
Education - refers to increasing the employee's, management and the organization's
knowledge, for example, increasing employee's education on the appropriate
handling ofused oils will decrease the likelihood of a spill.
Supervision - refers to increasing the directing or overseeing ability of the actions
and/or activities that would affect the organizations aspects/impacts, for example, an
organization may increase supervision in an area that accumulates hazardous waste to
ensure that the waste is handled properly.
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Training - refers to guiding or instructing, for example, an organization will conduct
training for all employees and perhaps suppliers to communicate the environmental
policy and guide employees/suppliers to the effects that the policy will have on their
action and/or activities and on the organization's actions and/or activities.
Rules - refers to established guides or regulations for the conduct of actions and/or
actions, for example, rules for the use of foot covers in contaminated areas may limit
the risk of contamination to other areas.
Rewards - refers to something given in return for functionings, actions and/or
activities performed appropriately, especiallywhen done very well, for example,
organizations may offer employees incentives to achieve higher than projected waste
recycling.
"Can this be remedied by bettercontrols?"
Better Controls - refers to more suitable, desirable or favorable means of regulating,
directing or commanding, for example, more favorable controls may be established that
are administrative, engineering or technological.
Administrative - refers to the management of the controls for an organization, for
example, an organizationmay have methods for accounting for environmental costs
that ensure appropriate divisions are properly budgeted.
Policy - refers to established governing principles of an organization, for
example, the organization will establish a quality or environmental policy to
oversee its actions/activities in those areas.
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Procedure - refers to the established methods ormanners for actions/activities, for
example, an organization may have written ways for refueling vehicles.
IncreaseMaintenance - refers to causing to become greater in the ability to keep
in continuance in a certain condition, for example, an organization may increase
the maintenance on an oil pump by calibrating appropriate gauges more
frequently to ensure more optimal operating conditions to decrease the likelihood
ofpump failure and therefore batch disposal.
Increase Testing - refers to causing to become greater the examination ofvarious
components of operations, for example, an organization may choose to undergo
more frequent audits of their EMS which would ultimately increase the testing of
the system and increase the opportunities for continuous improvement.
Engineering - refers to the management, planning, designing, or construction of
operations, for example, the design of an assembly line is based on the engineering of
the product.
Maintenance - refers to the ability to keep in continuance, for example, an
organizationmay choose to perform maintenance on equipment that is relied on to
generate raw material for in-process batches to decrease the opportunity for
off-
specification batches.
Design - refers to the plan, scheme or project, for example, an organizationmay
alter designs ofproducts to include parts that were not previously recyclable.
Operation - refers to being at work or in action, for example, an organization may
change the action of a die press to eliminate excess scrap.
A
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Technological - refers to the use ofmachinery in the process, for example, an
organization may choose to modify the machinery in operations to decrease the use of
electricity.
Efficiency - refers to producing various products/services with a minimum of
effort or waste, for example, a closed loop water wash may be utilized to increase
the ability to wash multiple parts without constant sewer disposal/treatment.
Quality - refers to the degree of excellence or superiority which the
product/service possesses, for example, by increasing the quality of a
product/service an organization can decrease the number of customer rejects.
"Can this be remedied by better technology?"
Better Technology - refers to more advantageous or effective practical or industrial arts.
Material Substitution/Change - refers to the practice of replacing amaterial with
anothermaterial, for example, an organization may choose to use a less flammable
solvent to decrease safety risks.
Process Change - refers to making different the course of action or activity, for
example, an organization may choose to perform a water wash over a rinse tank to
eliminate water waste previously uncaptured.
Technology Change - refers to making different the manner of accomplishing the
practical or industrial task, for example, an organization may choose to use a newer
method for heat treating ametal that eliminates the need to perform pickling and acid
wastes.
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Product Change - refers to making different the product, for example, an organization
may choose to use cardboard coverings instead ofplastic to decrease costs and ease
recycling efforts.
"Can this be remedied by outsourcing?"
Outsourcing - refers to the practice of subcontracting manufacturing work to outside
companies.
Professional Society - refers to a formal collection of individuals engaged in a
similar type of employment, for example, an organization may require internal auditors to
belong to a recognized group of auditors and to have become certified through this
agency to ensure that the organization's auditors have the most current information
available.
Networking - refers to establishing a connection to individuals or resources
within or from outside the organization to develop and communicate innovative and
upcoming industry concepts for application, for example, an organization may encourage
the environmental, health and safety department to attendmonthly communitymeetings
in areas surrounding the operations of the organization to increase public support and
communication for the organization.
Internet Support - refers to the practice of seeking information widely available
on the internet, for example, if an organization sought to find a recycler in their area they
may turn to information on the internet to locate the most competitive prices and
practices.
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"Can this be remedied by discontinuing product/service?"
Discontinuing Product/Service - refers to no longer producing a product or engaging
in a service, for example, an organization may choose to discontinue manufacturing
pesticides that have been proven to be carcinogenic and may choose to provide
consumers with an alternative pesticide.
After developing and implementing operational controls the following verifications
should be made:
Have operational controls been listed in the appropriate area of the EMS?
Are all operational controls identified?
Are all operational controls documented properly?
Are appropriate employees trained on the operational controls that affect their
work?
Are the procedures for operational control available to the employees that
need them?
To fulfill ISO 14001 requirement ofApproach Re-evaluation the aspects/impacts must
be reviewed:
After a period of time
After a change
Or a combination
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Module 4 - Slide 6
Small Business Waste Reduction Tip Sheets
http://www.uwex.edu/ces/ag/sus/sbdc/tocdetl.htm
Common Operations Page
General Offices 3.1.1
- Groiuidskeeprnu'E .ai idscaputs 3.1 .2
Agricultural Businesses
Building Trades: Commercial and Residential
GarmentCleaning
Health. Services
Hospitality
Manufacturing Common Operations
CoaunuP.initm^ 3,".l
Metal Farts Cleaning 3 7 2
There are a number of options that small businesses have that theymay not normally
consider when looking at waste reduction. Included in this module are handouts from
one ofmany small business associations within the USA. These are some of the topics
they cover.
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Module 4 - Slide 7
Small Business Waste Reduction Tip Sheets
.http://www.uwex.edu/ces/ag/sus/sbdc/tocdetl.htm
ElectronicsManufacturing
Metal Fabricatvpn/Finishing
Paint Formulating
PlasticsManufacturing
Photo Processing
Prmring Industry
Research/Educational Institutions Page
Retail/Warehouse
Vehicle Maintenance
Wood Products
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Module 4 - Slide 8
EMS Planning -
Objectives and Targets (cont.)
Set objectives to be consistent with the policy and
overall business mission
Be flexible - identify the desired result and
encourage the people involved to determine the
how to achieve them
Be realistic and establishmeasurable targets
Keep it simple
Document and communicate success to the
organization, not just management
v
Objectives and Targets should address at least some of the Significant Aspects and be
consistent with the company's EMS policy (and consistent with the overall business
mission for your company).
It all ties together.
When you set the objectives and targets be flexible. Ifyou set a too aggressive target,
you may get push-back from the workers on the floor. Look at what is feasible to
achieve. Give the workers the opportunity to assist or provide input into setting the
target. They know what they can achieve, given their present situation, AND they can
provide valuable insight as to methods to utilize in achieving the objectives.
Keep the targets simple. We will do THIS, by THIS date, and who is responsible for
seeing that it gets done. You may want to include HOW you will do it, as well. We will
do THIS, by THIS date, using THIS technology and JTMBOB will be responsible for this
project.
Keep the basic data and principles that are used to set up the objectives and targets, to
compare the results with the achievements. Such knowledge can be used to apply the
same principles to new jobs and tasks as they arise. Continuous Improvement! !
Because the workers on the shop floor are doing the work, they need to know how well
they are doing it and how close they are to their set targets. Keep them informed and
support their efforts.
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EMS Planning -
Objectives and Targets (cont.)
Establish and maintain documented environmental
objectives/or the company and targets at each relevant
function within the organization.
Be sure they are consistent with the environmental policy
established for the company
Consider:
Legal and other requirements
- Environmental impacts
- Technological and financial options
- Operational and business requirements and
The views of "interestedparties"
Document the targets you set. Your company probably has either different organizations
or functions. For example, the engineering department may have different targets than
the office staff or the machine shop. Document them all and track them. Remember, if it
isn't documented it isn't done.
Make sure the targets set tie in to the objectives, which are associated with the aspects
which is considered within the EMS policywhich is part of the overall business mission.
Also, we will eventually need to be looking at feasibility and alternative methods for
achieving the objectives and targets. Is the target technically feasible and cost effective?
What impacts will achieving the target have on the product, or on other operations in the
facility? Will changing one thing impact the air emissions permit or impact the
wastewater discharges from the facility? What will the neighbors think? Is the change
going to impact what they hear, see, or smell? How else will it potentially impact them?
Are the impacts positive or negative?
IF YOU ARE GOING TO OBTAIN CERTIFICATION OF YOUR EMS SYSTEM:
You have to be able to justify to an auditor, why you chose this particular objective and
target and how you determined the measures you set. For example ifyou have 10
Significant Aspects, and only 8 are within your control. You only need to set targets for
2 or 3 of the 8, but you will need to be able to justify to the auditor why you selected
these particular ones over the others.
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Relationship Between Aspects,
Impacts, Objectives and Targets
Reduce VOC 5"-o reduction
L'fC rji luturrjl rut^oiL
We talked about the consideration of the Significant aspects when setting the objectives
and targets...
Here is a demonstration ofhow these interlink.
The aspects are listed on the left hand side, with their potential environmental impacts
next to them.
Of those 5 we have listed here, 2 of them have been deemed as significant to the EMS
and business mission for the company.
The objectives and targets have been set and are listed on the right hand side.
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Objectives and Targets
:. -.-.:. ..:::,. 1 i b-f'urct Objective VnirEad largrl Responsible V
:::-.".ii!. .; ;. *?tunr - liir^i-.r,:: - ,l [-kmil't im-alfe.m=iivi lolatidiiil Steve Bri^n
MoidCiciS: ":r". tijsN if'^tMiisi-u-u teemtty tv.j> Iss haaurfnus SteveGlecim*
.tk-amw?wmratj M *atTc lieaifeSTs Ite-.'ucc paper work errors by 3Cft' Slei e Brissoii
Monilorms j.p<J
Measurement
DerOrp aodu: j>rooi\iure Fot gaio?! E^tacbft baspike for znuTalmsn ilecycta Team
twi&ii to evaluate efftcrfvpnesp uf - 'm '! i-ues
recyofc preiirnuis
In this example, the Aspects are listed, along with the objectives and the targets. The
responsible person is also listed.
Listing the responsible person is a good idea in this upper level tracking document, as in
the long run, it will save you time. You don't have to go looking through the
documentation to find out who is overseeing this particular project and get the updates for
the management and employee communications that are needed.
Remember to keep the employees who are involved in the project appraised of the
progress against the targets that have been set.
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Who
Objectives and Targets
HOMEWORK
What
When
Where
Why
How
Of the 5 "Ws" Who, What, When, Where and Why, Objectives and Targets deal with the
What andWhen (and sometimes the who and the how)
What are your objectives?
What are your targets?
What will you do?
Bywhen?
Who is responsible? And if it is simple enough, state the How of implementation.
Inquiringminds want to know
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Module 4 - Objectives and Targets - Page 1 of 2
1.0 Purpose - This document outlines the established objectives and targets for XYZ
Company.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish Objectives and Targets,
and will commit to assigning responsibilities to employees for completion and
follow up on these measures. They will also provide and enforce both
consequences for non-attainment and rewards for meeting the stated measures,
as appropriate.
3.2 Responsible Person - Will direct all activities related to the attainment of their
assigned objective and target(s). They will meet periodically with
management, the EHS representative and/or the EMS Coordinator, as needed
to provide status updates.
3.3 EMS Coordinator - Will track all Objective and Targets established for the
company and report progress against these measures periodically to
management.
3.4 EHSRepresentative - Will support the process and persons involved in setting
and attaining the objectives and targets, as needed.
4.0 Process Steps
4.1 Determination Process:
4.1.1 Based on the significant aspects as developed in Procedure 4.3.1,
and the associated weighted scale for determining significance, it
was decided that the companywould utilize the top three issues as
objectives.
4. 1 .2 The EHS team, along with management and engineering
representation, determined what targets could be set for each of the
issues. This team used current status, available technology, cost
and ease of implementation as criteria to set the targets.
4.1.3 Responsibility was assigned to the person most appropriate to
implement the changes to the activity or process in order to meet
the target.
4.1.3.1 These responsible persons will report to the EHS team on
their progress toward implementation and any associated
changes to the EHS team every 2 months.
4. 1 .4 Implementation dates were determined based on availability of
capital funding, time required to implement the change and
interruption of existing process and product line functioning.
4.1.4.1 The EHS team set the target dates
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4.1.4.2 The responsible person agreed to abide by them and make
the appropriate reports to the EHS team.
4.2 Set Objectives and Targets: The following are the established Objectives
and Targets set for XYZ Company.
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Target(s) Responsible Person Implementation
Objective Date
Chlorinated Use water based John Doe - Process November 2003
Solvent solvents in 1 of 3 Line Engineer
Reduction process lines
Energy Increase Energy Suzie Queue - Heat October 2004
Reductions Efficiency in
curing ovens by
Treat Group Leader
25% Ed Lightning - December 2002
Install Electrician
Proximity
Lighting in
office areas
Permit Investigate the need Emmett Emitter - July 2003
Reductions for the 12 separate
air permits and
determine if all 12
are necessary
Legal Representative
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
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4.3.1 Significant Aspects EMS Coordinator's Office
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SmallBusiness Waste Reduction Tip Sheets -3.1.1 Common Operations:
General Office - Tip Sheet #1
WASTE ORIGIN: General Operations
WASTE TYPES: Shipping/Packing Materials and Office Materials
WASTE REDUCTION AND RECYCLINGMETHODS:
Office operations can reduce or eliminate waste from the start:
Choose suppliers who provide recyclablepackaging andpackaging containing
recycled content; reuse shipping/packingmaterials;
Improve purchasing and inventorymanagement toprevent overstocking supplies that
are not used within one month or have limited shelf life;
Remove company name from direct-mail lists;
Make double-sided copies, reduce number ofpaper copies of receipts, and use
recycled copy and register papers;
Buy products ormaterials with recycled content, reuse materials that would have
been disposed of after one use;
Savepolystyrene "peanuts" to return to supplier for reuse or donate;
Shred non-recyclablepaper itemsforpackingmaterials;
Enclose a note in packages asking people to reuse packaging materials;
Encourage all employees to get involved in waste reduction programs. Use incentives
to involve all staff, and encourage suggestions to improve programs.
Make recycling easy for staff and office patrons:
Provide separate binsfor trash, one for paper/cardboard, and one formixed
recyclables:
Create a list ofwaste items, laminate it, and hang it in clear view to tell people the
destination of each item.
Use a recycling and source reduction program that includes the following:
Managementmust support the program by allocating staff time and supporting ideas
generated by employees;
Select a leadperson to be the program manager with planning, implementing, and
monitoring responsibility and authority;
Involve employees by encouraging ideas for waste and energy-reduction; support use
of e-mail and suggestion boxes for ongoing communication;
Keep employees involved;
Publicize attainedgoals. Reward efforts by using promotions and incentives.
Join with other businesses for cooperative hauling of trash and recyclables. Sharing
trash and recycling bins and disposal costs saves money and fosters cooperation.
Donating usable wastes and recyclables to community groups fosters goodwill,
protects the environment, and is a positive marketing strategy:
Donate recycled aluminum cans to a school's environmental awareness program .
The money can go to teach students about the environment.
Contact area or local recycling companies about possible free pick up of recyclables
on a regular schedule.
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Work with state, city, or county solid waste officials to get contacts and ideas for
reuse and recycling programs. These agencies can provide technical or financial aid
in starting a program.
Use the phonebook and network with other businesses to learn about their
programs.
Use your recycling and source reduction efforts as a marketing tool:
Local business or government agencies frequently recognize these efforts by
sponsoring awards and recognition programs.
Sources:
Fact Sheet: Business Waste andRecycling: A Guidefor the Workplace, Wisconsin Department ofNatural Resources, Waste Reduction
and Recycling Program, Bureau of Solid and Hazardous Waste Management, June 1995, PUB-SW-128 95 Rev.
Pollution Prevention: A Guide to Program Implementation, Solid and Hazardous Waste Education Center, University ofWisconsin-
Extension, July 1993.
Fact Sheet: Waste Reduction Tipsfor the Office, Inform, Inc., New York, NY.
Fact Sheet: Popular Source Reduction Actionsfor Business, Minnesota Office ofWaste Management, October 1 992.
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Small Business Waste Reduction Tip Sheets - 3.1.1 Common Operations: General
Offices - Tip Sheet #2
WASTE ORIGIN: General Operations WASTE TYPES: Disposable Office Items,
Durable Office Equipment (Photocopiers, Fax Machines, Computers, Typewriters,
CoffeeMakers, Light Bulbs, Furniture), and Toxic Office Materials
WASTE REDUCTION AND RECYCLING METHODS:
When mailing or shipping, switch from disposable, one-time use materials, to
reusable:
Ship your office's materials in reusable/reusedpackaging;
Encourage suppliers to ship material in reusable containers;
Reuse envelopes with metal clasps;
Use reusable envelopes for interoffice mail.
Many disposable lunchroom, break room, or cafeteria items can become reusable:
Use nondisposable tableware like mugs, silverware, and plates;
Use cloth towels in kitchens and bathrooms;
Buy reusablefilters for coffee machines;
Encourage employees to reuse lunch bags;
Consider purchasing a water cooler to replace individual bottled water.
Typical expendables can become reusable:
Buymechanicalpencils and refillablepens;
Buy refillable tape dispensers;
Refill laser cartridges and re-ink typewriter ribbons;
Use solar-powered calculators and battery rechargers;
Use undated, erasable wall calendars.
Extend the life of durable office equipment:
Buy or lease durable and repairable equipment such as photocopiers, fax machines,
computers, typewriters, and coffee makers;
Consider length and coverage ofwarranties and service contracts when selecting
products;
Give or sell outdated computer systems to a computer reconditioning/repair
business;
Recondition or repair older office furniture or donate it to local charitable groups;
Buy sturdy desk supplies, such as bookends, file holders, and staplers;
Use longer lasting light bulbs;
Encourage the building manager to install reusable airfilters in heating, ventilation,
and air conditioning systems.
Purchase less toxic and nontoxic alternatives to potentially harmful office materials:
Replace aerosol spray cans with reusable pump-spray bottles;
Buy clenmngproducts with nontoxic content in reusable containers, or use
homemade cleaners such as vinegar and baking soda;
Buy products with less toxic ink and dye;
Purchase unbleachedpaper products;
Use low toxic correction fluid or correction tape;
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When redesigning an office, use less toxic products:
Buy equipment that does not require batteries that can leak hazardous chemicals:
Other ways to reduce office waste can include:
Sharing newspapers andmagazines among departments or individual colleagues;
Organizing swaps ofunnecessary items from home with co-workers;
Donating food, furniture, and other materials to local organizations like homeless
shelters or charities;
Sharing source-reduction ideas among co-workers.
. Work with city or county solid waste officials to get contacts and ideas for reuse and
recycling programs. Using the phonebook, talk with other businesses to learn about
their programs.
Sources:
Business GuideforReducing Solid Waste, U.S. EPA, Solid Waste and Emergency Response, September 1993, EPA/530-K-92-004.
Fact Sheet: Waste Reduction Tipsfor the Office, Inform, Inc., New York, NY.
Fact Sheet: Popular Source Reduction Actionsfor Business, Minnesota Office ofWasteManagement, October 1992.
Waste Prevention Pays Off: Companies Cut Waste in the Workplace, U.S. EPA, Solid Waste and Emergency Response, November
1993,EPA/530-K-92-005.
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Module 4 - Small Business Waste Reduction Tip Sheet - Page 3 of 5
SmallBusiness Waste Reduction Tip Sheets - 3.1.1 Common Operations:
General Offices - Tip Sheet #3
WASTE ORIGIN: Light Bulbs and Lighting Fixtures
WASTE TYPES: Fluorescent, Incandescent and High-intensityDischarge Lamps,
Chemicals (mercury, lead, and sometimes cadmium), Glass, Aluminum, and Ballasts
(PCBs)
WASTE REDUCTION AND RECYCLINGMETHODS:
Convert overhead four-bulb fluorescent fixtures to high-efficiency two-bulb
fixtures:
Change to fluorescent exit sign bulbs:
One fluorescent exit sign bulb outlives six-eight incandescent bulbs, creates less
waste, requires less maintenance, uses 25 percent less electricity, and produces the
same amount of light.
Consider using compact fluorescent table and flood lights; be sure these units allow
the bulb to be replaced separately from the ballast.
Disposing of lamps requires special handling to prevent heavymetal discharge into
the environment. These types of lamps include:
Tube-style and compact globe shaped fluorescent lamps;
Many different types ofhigh-intensity discharge (HID) lamps, such as:
Mercury vapor lamps producing a blue-white light and often used outside;
High-pressure sodium-vapor lamps which produce a white-yellow light are generally
used for street lighting, parking lot lighting, and outdoor security lighting;
Low-pressure sodium vapor lamps emit orange light and are used mainly in
commercial settings;
Metal halide lamps are newer, more efficient HID lights found in homes and
businesses.
Businesses that do not recycle their waste lamps may have to obtain storage,
transport and other licenses or approvals from state solid and hazardous waste
regulators:
Contact state, county, local, or city solid and hazardous waste management agencies
for current regulatory requirements or information on area lamp recycling
businesses.
Safe, on-site lamp collection and disposal methods include:
Place waste lamp in original box or in special cartons provided by the lamp recycler;
Designate a safe, well-marked location to store waste lamps to avoid breakage or
accidental mixing with other wastes;
Separate and put broken lamps in a heavy plastic bag inside a rigid container and
handle as a hazardous waste;
Do not place broken fluorescents inmetal receptacles. Metal boxes will absorb
mercury andwill also become hazardous wastes
The U.S. Environmental Protection Agency sponsors a "Green Lights
Program,"
which provides free regulatory and contractor information on lamp and ballast waste
disposal if a business is considering a lighting system upgrade (contact the nearest
EPA regional office).
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Sources:
Briefing Paper: How to Handle Your Waste Fluorescent Lamps and Incandescent Bulbs, Wisconsin Department ofNatural Resources,
Bureau of Solid & Hazardous WasteManagement, Hazardous WasteManagement Section, 1994, Pub. SW 195-94
Fact Sheet: What to do with Used Fluorescent andHigh-intensityDischarge Lamps, Minnesota Pollution Control Agency, January
1993.
Report: Lighting Upgrade Waste Disposal, U.S. EPA, Green Lights Program Lighting Upgrade Manual, February 1992.
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SmallBusiness Waste Reduction Tip Sheets -3.1.1 Common Operations:
General Offices - Tip Sheet #4
WASTE ORIGIN: Paper Use
WASTE TYPES: Photocopy, Laser Printer, Fax, andMemo Paper, File Folders, Paper
Towels, Envelopes, and Calendars
WASTE REDUCTION AND RECYCLINGMETHODS:
Eliminate unnecessary copies, notes, and memos by:
Posting office announcements in central locations on bulletin boards;
Sharing and circulating documents;
Setting up centralfiling systems;
Reformattingfaxes to omit cover sheets;
Editing on the computer beforeprinting;
Storing files on computer disks;
Using smallpieces ofpaper for short memos.
Use all paper on two sides; whenever possible, by:
Increasing two-sided copying;
Printing rough drafts and informal memos on the unused side ofdraftpaper;
Loading laser printer paper trays with draftpaper;
Reusing draft and computer paper for notes and scrappaper.
Further reduce paper by:
Single space documents, where possible;
Setting margins narrower for drafts;
Changing margins to avoidpages with little text;
Using a smaller type size;
Refolding and reusingfilefolders;
Using two-way envelopes if regular correspondence occurs with other facilities;
Targeting specific audiences for direct mail to reduce contributions to direct-mail;
Avoiding duplication on mailing lists.
Encourage office managers to buy:
Laserprinters that can make double-sided copies;
A program that allows faxingfrom a computer to avoid print outs;
Fax machines that useplain paper;
Narrow-lined note pads;
Electronic mail (e-mail) systems;
Photocopy machines that are set for two-sided copying (adapt existing machine);
Reusable calendars that are hard-surfaced, perpetual calendars can be wiped clean
and reused year after year (used with water-based markers);
Changing to modern cotton towel dispensers in place ofpaper towels.
Sources:
Fact Sheet: Waste Reduction Tipsfor the Office, Inform, Inc., New York, NY.
Appendix B D. Collins
MCSEMI Small Business TrainingManual Page 2 17
Fact Sheet: Popular Source Reduction Actionsfor Business, Minnesota Office ofWaste
Management, October 1992.
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Module 4 - Small Business Waste Reduction Tip Sheet - Page 5 of 5
SmallBusiness Waste Reduction Tip Sheets -3.1.1 Common Operations:
General Offices - Tip Sheet #5
WASTE ORIGIN: Recyclable Materials
WASTE TYPES: Shipping/PackingMaterials, Office Papers, and Food and Drink
Containers
WASTE REDUCTION AND RECYCLINGMETHODS:
Choose suppliers who provide recyclablepackaging andpackaging that contains
recycled content; reuse shipping/packingmaterials;
Improve purchasing and inventorymanagement toprevent overstocking supplies that
aren't needed or have limited shelf life;
Remove company name from direct-mail lists;
Make double-sided copies, reduce number ofpaper copies of receipts, use recycled
copy and register papers;
Buy products ormaterials with recycled content; reuse materials that would have
been tossed after one use;
Buy in bulk quantities when appropriate;
Encourage managers and staff to get involved in waste reduction programs; use
incentives to involve employees and encourage suggestions to improve programs.
Make recycling easy for staff and office patrons:
Provide separate binsfor trash, one for paper/cardboard, and one for mixed
recyclables:
Create a list ofwaste items, laminate it, and hang it in clear view to tell staff or
patrons the exact destination of every item.
Implement a recycling and source reduction program that includes the following
key features:
Management must support theprogram by allocating staff time and supporting ideas
generated by employees;
Select a leadperson to manage the program; duties could include planning,
implementing, and monitoring the program;
Involve the employees by encouraging ideas for waste and energy reduction; support
use of e-mail and suggestion boxes for ongoing communication;
Keep employees involved;
Publicize attainedgoals, reward these efforts; use promotions and incentives.
Join forces with business neighbors to create cooperative hauling of trash and
recyclables.
Sharing the same trash and recycling bins and disposal service saves everybody
money and promotes cooperation.
Donating usable wastes and recyclables to community groups to foster goodwill,
protect the environment, and to create a positive marketing strategy:
Donate recycled aluminum cans to a school's environmental awareness program.
The money can go toward teaching students about the environment.
Contact area or local recycling companies about possible free pick up of collected
recyclables on a regular schedule.
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Workwith state, city, or county solid waste officials to get contacts and ideas for
reuse and recycling programs. These agencies can provide technical or financial
assistance.
Use the phone book and network with other businesses to learn about their
programs.
Use your recycling and source reduction efforts as a marketing tool:
Local business or government agencies frequently recognize these efforts by
sponsoring awards and recognition programs.
Sources:
Business Guidefor Reducing Solid Waste, U.S. EPA, Solid Waste and Emergency Response, September 1993, EPA/530-K-92-004.
Fact Sheet: Waste Reduction Tipsfor the Office, Inform, Inc., New York, NY.
Fact Sheet: Popular Source Reduction Actionsfor Business,Minnesota Office ofWaste Management, October 1992.
Waste Prevention Pays Off: Companies Cut Waste in the Workplace, U.S. EPA, Solid Waste and Emergency Response, November
1993, EPA/530-K-92-005.
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Module 5 - Programs, Documentation, and Structure and
Responsibility
PROJECT NOTES:
The following 25 pages are the overheads with instructor's notes and supplemental
handouts that are associated withModule 5.
The first section of supplemental material is the Programs Procedure, and is included as
Attachment 5-A. The Documentation Procedure is included as Attachment 5-B. The
Document Control Procedure is included as Attachment 5-C. The Structure and
Responsibilities Procedure is included as Attachment 5-D.
The slide and presentation materials for this module originally only contained the
Programs and Structure and Responsibility information. Upon delivery ofModule 7, it
was discovered that the documentation and document control information flowed much
more easilywithin module 6. It was therefore added in here.
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Module 5 - Slide 1
Welcome Back
In this session we will discuss:
The PROGRAM elements
Structure and Responsibility within the EMS
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 222
Module 5 - Slide 2
EMS Element - Program
The organization shall establish and maintain programs
for achieving its objectives and targets. It shall include:
( ^designation ofresponsibilityfor achieving
objectives and targets at each relevantfunction and
level ofthe organization;
,, ( )the means and time-frame by which they are to be
achieved.
Ifa project relates to new developments and new or
modified activities, products or services, programme(s)
shall be amended where relevant to ensure that
environmentalmanagement applies to such projects
This part of the standard builds more detail into what was established in the objectives
and targets section we discussed last time and improves on and potentially changes the
aspects portion we discussed previously.
The difference is that the programs section specifically requires that you include in the
documentation that is responsible for establishing, implementing, monitoring and
tracking each of the objectives and targets.
It also indicates that any new processes and changes to existing processes will be
considered within the environmental objectives and targets criteria. The achievement of
the milestones may be one of the measurable criteria from the set targets.
The main point of the Program section details how you implement the EMS and the
environmental targets. You can create your own methods for accomplishing the targets,
and then your new procedures may discuss the technology that is used to achieve the
target.
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Programs
What does all this mean?
- If you have done a thorough job of documenting the
Significant Aspects, your Program work is practically
, done. Itmay just need some refinement. . . . %
- Ifyour Significant Aspects documentation is just a
listing, you can either:
leave it as is and create Programs documentation, or
go back and change the Significant Aspects documentation
to include the information needed for Programs
documentation. (Additional information, like details on how
you operate the processes to achieve the target)
Well, here's the good news. You can combine the work you have already done, add a bit
to it, and you are finished with this section.
Depending on how detailed you have been in establishing the documentation around your
significant aspects and your objectives and targets; you may not need to do anything else.
Each ofyour significant aspects categories are the same as your Programs.
Do you have air issues as a significant aspect? Then you need an air program. You can
include the program details in the Aspects documentation to reduce the number of
documents you have to control.
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Programs
What elements are needed?
Establish and maintain a program for achieving
objectives and targets
- Who is responsible and within what timeframe
Build in dynamics and flexibility. Things may
change, or new products/services may be
introduced.
Can be a series of documents or just one
Involve employees in carrying out the program(s)
Communicate expectations
Of the 5 "Ws" . . . Who, What, When, Where and Why, . . . Objectives and Targets deal
with the What and When (and the Programs section deals with the who and the how).
The programs that you establish to achieve the objectives and targets deal with ALL of
these elements.
In order to reduce XYZ waste by THIS much by THIS date using THIS technology, we
will implement a waste reduction PROGRAM. A program is a specific step-by-step
process that is implemented with a specific objective and target inmind.
A program document will outline the activities that will take place, with all the gory
details ofhow, when, where, why, who and what. Included in the details is the
monitoring and checking ofprogress against the targets. How often will checks take
place and if there are any interim milestones, reports on the progress against the
measures.
Depending upon how many specific programs are set (which is dependent upon the
number ofobjectives and targets that have been established) the program documents may
be able to be combined. However, if there are more than 3 or 4 objectives and targets set
for your company, it is NOT recommended that you combine the two documents. The
Programs should be separate from one another, each program with its own document and
tracking methods for the target(s).
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Program Documentation
Establish a document for each Program
that applies to your facility:
- AirProgram,
-
.WaterProgram,
- Waste Minimization Program,
- Waste Management Program,
- Energy Reduction Program,
- etc.
The programs that apply to your facility should be relatively apparent by now. You have
established the legal and other requirements and significant aspects that apply to your
facility.
You now know the general categories ofwhat applies and what does not. For each
category (Air, Water, Waste, Energy, Transportation, etc.) that applies, you will need to
write a program document or include this information into your significant aspects
document.
Yes, you will have to write and document. ... Remember our favorite ISO saying . . .
If it isn't documented, it isn't done....
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Program Documentation
More than one Objective and Target
can be included in (or associated with)
the program
- Ifyou have 3 energy reduction targets, they can
be either:
listed in the program document, or
listed in an associated document that refers back to
the program document
Within the program document you can, if you choose, include your objectives and targets
that apply to that program. This can be accomplished in one of two ways. There are
advantages and disadvantages to both ways. . ..
You can put the objective and target information directly into the program document.
Advantage: you don't have to create a separate document for each objective and
target.
Disadvantage: You will have to update your program document frequently, as the
milestones for the objectives and targets are achieved or changed.
You can put the objectives and targets associated with the program in a separate
document that is associated with and referred to in the program document.
Advantage: If you have more than 2 objectives and targets, it is easier to track if they
are separate, and you do not have to update your program document as often.
Disadvantage: You will have to keep track of another document for each program
you have.
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Program Documentation
List who is responsible for the program
What the scope of the program is
List out any special definitions or acronyms
associated with the Program
List out that the program is designed to do
List out any associated objectives and
targets (or reference the documents, if they are separate)
- Include the who, what, when, where, why and how of
the objectives and targets.
Your program document should have a certain structure, or elements included within the
document. The general ISO structure recommends:
Purpose: What the document is pertaining to. Include a brief description of the
program and any regulatory citations that may apply:
The document outlines the Air Program for XYZ facility. Regulations that affect this document are: 40CFRPart 59 for Volatile
Organic Compounds and Part 61 forNESHAPS.
Scope: Who or what the document applies to
This document applies to the air emissions activities associated with Process Line A ofXYZ facility.
Definitions: List out any specific definitions or acronyms used within the text of the
document
Responsibilities: Who is responsible formaintaining the document, who is
responsible for the content of the document and who is responsible for assuring that
the activities are in compliance with the regulations
Program Elements: What the program is. Include a broad description of the air
program at the facility and why it applies. Include a reference to the documentation
for the specific objectives and targets, or include them here.
Other Documentation: Include any references to any other documentation that is
associated with the program. (Regulations, guidance documents, references to the
policy or to the significant aspects document, tracking charts or matrices, any other
documents that apply).
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4.4.4 EMS Documentation
Hie organization shall establish and
maintain information, inpaper or electronic
form, to:
- - a) describe the core elements ofthe
management system and their interaction
- b) provide direction to related documentation
This section discusses systematic skeleton of the EMS in accordance with ISO 14001.
This skeleton can be designed via documentation. It sets up a priority for your
documents.
It outlines the need to write down and maintain the various elements, policies, and
procedures you develop for your EMS.
It also directs you to assure that documents that are related to one another are
interlinked or referenced by each other.
For example, if you have a SignificantAspects documents AND a Legal and other requirements document, then both of those
documents should reference one another.
The easiest way to do this is to create a section within your document (usually at the end)
that tells you where to go for more information.
Your documentation system sets the priority for your documents.
The system distributes documentation according to the significant principles of the EMS.
The EMS is one portion of the business climate. The needs of the business drive the
EMS policy. The Policy drives the elements of the EMS. Each Element is covered in a
procedure type document. Those procedures should be linked or related to the Standard
Operating Procedures that are performed on a daily basis.
Instead ofSOPs, you may have operations manuals or other types of documentation that
you follow. These fall into place within the EMS as well.
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4.4.5 Document Control
The organization shall establish andmaintain proceduresfor controlling all
documents required by this International Standard to ensure that:
- they can be located
- the areperiodically reviewed, revised as necessary and approved for adequacy by
authorizedpersonnel
- the current versions ofrelevant documents are avaialbe at all locations where
operations essential to the effectivefunctioning ofthe EMS are performed
- obsolete documents are promptly removedfrom allpoints ofissue andpoints of
use, or otfierwise assuredagainst unintended use
any obsolete documents retainedfor legal and'or knowledgepreservation purposes
are suitably identified
Documentation shall be legible, dated (with dates ofrevision) and readily
identifiable, maintained in an orderly manner and retainedfor a specified
period Procedures and responsibilities shall be established and maintained
concerning the creation andmodification ofthe various types ofdocuments
In addition to writing them down and maintaining them, there should be a document that
discusses how you maintain them. This specific document should discuss the system
used to maintain the EMS documents (electronic or paper) and the timeframe that they
are reviewed under. For example: no document should be more than 3 years old.
Any updated documents (even if they are just stamped as OK for another review
period) should have new version numbers.
For example: The Document Control system documentation will have 4.4.5 designation. As it changes or is reviewed for
accuracy, the version number will change. 4.4.5 - v2 (for version 2). The method you use is up to you, as long as it is clear to
everyone what it means.
This document also describes how the documents are accessed, where they are
located, etc., the process for obsoleting documents that are no longer needed, and
who is responsible for creation, modification etc. ofboth the system and the specific
documents. (Document Management vs. Document Authoring.)
Documents should all include the document number, revision number, be dated and
easily identified by its title.
You do NOT have to recreate any existing documents. Just make sure that they are under document control. For example, if
you already have an SOP that discusses how you maintain your ventilation hoods, you do not have to rewrite it for the EMS, just
give it an EMS document control number and reference it when needed.
For example, the requirements of a QMS and an EMS system both require that you have
training and awareness. So it the same training is required under both systems, then both
systems can share the document, you do not have to have two documents that say the
same thing.
The most important thing for this requirement is to keep recent and available
documentation in its proper place and accessible to anyone who needs it.
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Structure and Responsibility
Roles, 'responsibility and authorities shall be defined, documented and
communicated in order tofacilitate effective environmental management.
Management shallprovide resources essential to the implementation and
control ofthe environmental management system. Resources include human
resources and specialized skills, technology andfinancial resources.
The organization 's top management shall appoint (a) specific management
representative(s) who, irrespective ofother responsibilities, shall have defined
roles, responsibilities and authorityfor:
( )ensuring that environmental management system requirements are
established, implemented andmaintained in accordance with this
international standard;
{ Reporting on the performanceofthe environmental management system to top
managementfor review and as a basisfor improvement ofthe environmental
management system.
This section of the EMS outlines the system's management responsibilities. It says that
one person must be appointed and be responsible for the whole of the EMS
documentation and the communication of the progress of the systemwith the facility
management. It also defines who else has responsibilities within the EMS documentation
system and what those specific responsibilities are.
Although this appointment of (an) EMS systems manager(s) has little outcome on
regulatory compliance, pollution prevent and emissions/waste management, it does have
some impact on improved environmental performance. This impact is somewhat
existential, as it only assures that one person has appointed overarching responsibility and
therefore some element of consistency in documentation practices will occur. There is no
direct environmental performance improvement with this particular section.
Some procedure or record should be generated that determines who the overall EMS
systems manager is, and what their responsibilities are. This document should also
outline what the other documentation roles should be (i.e. authors/content writers,
reviewers/approvers, people who sign off for communication and implementation). The
document should contain the names, contact information and job titles of each of these
people who have some role/responsibilitywithin the system, and outline what the
limitations of those roles are.
Ifyou have a current ISO, QMS or otherManagement System already in place, (like ISO
9000) you do not have to recreate the wheel. You can use the structure already in place
to implement the EMS. Any elements of the EMS that correspond and overlap the QMS
or other system do not have to be recreated as well. As long as the elements adequately
cover the needs of the EMS, you can use them instead.
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EMS Element - Implementation
Structure and Responsibility
Develop the support mechanisms.
capabilities and resources to achieve the
policy and the objectives and targets
'-"What significant impacts do we need to control,
who will implement the controls and by when?
- Appoint amanagement representative or "EMS
Champion"
to ensure the establishment,
implementation andmaintenance of the EMS
Do the people who are tasked with implementing the programs or changes (to achieve the
targets) have the appropriate resources to do the job?
Are they trained?
Do they have the skills needed?
Do the have the technology they need?
Do they need funding?
Do they need time away from their "normal
duties"
to develop or implement the
program?
If in the course ofwork or training, alternative methods for achieving the stated objective
or target are identified, how can these issues be brought forward?
Is there one specific person who has been appointed as the "EMS champion"who will
oversee all the various programs and the achievement of the objectives and targets? This
person should establish, implement andmaintain the entire Environmental Management
System and all its elements. They should have the independent authority as well as the
responsibility to carry through with the implementation needs of the system.
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EMS Element - Implementation
Structure and Responsibility
Place the implementation process on a flow
chart, process map, matrix or other tracking
mechanism.
The best way to keep track of the EMS activities and documentation is to put them on
some sort of flow chart or process map. A matrix format can be used as well whatever
works for you.
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Process Flow (example)
m
XYZ Cpnipany
EMS
i -i.
. | : , .
Policy Aspacts Objective* and Targes Programs I
Jacob Ladder, President Jane Rivera. EMS Coordinator Kit Canon, Production Mgi Jane Rivera, EMS Coortt.
' '
"SlDnifieanlAipeqla Process LlniA
Adam Adamsan. Supervlsoi Steve Smith, KS6 Specialist
"> . Legal and Oilier Requirements,
- , Stave Smith, HSE specialist
Process Line B
Bob Roberts, Group Leador
_
(* Waler Program
Sieve Smith, HSE Specialist j
iProcessUneC
Belh Setters, Supervise* KltCarson. PrgducUon Mfl' I
En.
" i..*'
'
Chemical Handling and Storage
Here is an example of a flow chart for the EMS elements we have worked on so far.
Note that the General Categories consistent with the ISO standards are listed and also
who is responsible for the elements and what their title is.
They key point of the responsibility and structure is that the employees who are related
to the EMS know their responsibilities for EMS implementation and auditing.
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EMS Element - Implementation
Structure and Responsibility
Questions to ask:
- Can past evaluations help indicate where changes are
needed?
K How can we improve our effectiveness?
- Can we enhance "environmental ownership"?
- Where can we better integrate the EMS into other
aspects of our business?
*
When you are implementing an EMS system, there are a few easy questions you can ask
yourself that may steer you in a direction that you had not previously considered.
Can past evaluations help indicate where changes are needed? Have we had any
citations, fines or suggestions from regulatory authorities, or perhaps gotten information
bulletins from industry associations, or have we heard about any difficulties within other
similar companies that we could learn from?
Where can we improve our effectiveness? Cost reductions. Waste minimization, Energy
Conservation, increased productivity?
Who owns the environment at our facility? Is there an EHS person that is solely
responsible, and all activities are put in his lap? Or does everyone contribute to the
safety, health and environmental compliance activities in the company? Are these people
aware ofwhat they need to do?
Can our Environmental Management System be integrated with systems already in place,
so there aren't duplicated efforts? Or perhaps the EMS can be the framework for other
areas to build upon.
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Homework for this session
Outline/Refine your Programs
- based on your Significant Aspects
Establish your Documentation practices
Determine the structure and responsibility
ofyour program.
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1.0 Purpose - This document outlines the determination process for establishing the
Environmental Management Program for XYZ Company. It establishes the persons
responsible and target dates set forth in Procedure 4.3.3 Objectives and Targets.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
aspects, and will commit to assigning responsibilities and needed capital
funding to improve the environmental performance of the company.
3.2 Responsible Person - Will participate in the determination of the
environmental aspects, as needed. Will implement established programs and
changes to procedures and policies to achieve the desired results.
3.3 EMS Coordinator - Will direct the process for determination of the
environmental aspects. Will track the EMS objectives and targets and
regularly report on the achievement progress to management.
3.4 EHSRepresentative - Will participate in the determination of the
environmental aspects, as needed. Will assist in determining appropriate
technology and process changes to meet the desired results, as needed.
4.0 Process Steps
4.1 Determination Process:
4.1.1 Using the objectives and targets set, responsibility for
implementation of objectives and targets will be assigned to the
areamanagement/supervision or to the person responsible for the
process involved in the stated objective or target.
Targeted control methods will be determined, which affect the
desired outcome of the objective (i.e. purchase and installation of
abatement equipment).
Implementation dates will be set for each target established.
Measures will be implemented and tracked. Progress for
achievement of the measures will be reported to the EMS
Coordinator on amonthly basis, or at intervals determined by the
EMS Coordinator.
4. 2 Program Documentation :
4.2. 1 All identified Objectives and Targets will be included on the table
in Procedure 4.3.3 Objectives and Targets
4.1.2
4.1.3
4.1.4
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 9/16/2002 Initial Issue ofDocument
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6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
4.3-Assoc#l Aspects Table EMS Coordinator's Office
4.3.3 Objectives and Targets EMS Coordinator's Office
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1.0 Purpose - This document outlines the documentation requirements the XYZ
Company Environmental Management System (EMS).
2.0 Scope - This document applies to all XYZ Company EMS operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system.
3.2 EMS Coordinator - Will direct the environmental management. Will be
responsible for all EMS documentation and the functioning of the EMS.
3.3 EHSRepresentative - Will participate in the development of the EMS.
4.0 Process Steps
4.1 EnvironmentalManagement System (EMS): The environmental management
system has been developed in electronic format, with original paper
documents on file.
4. 1 . 1 Electronic Access: All employees have access to EMS
documentation. This access is provided by the company's
electronic computer network. All documents relating to the EMS
structure and elements of the system are located electronically at
the following address:
http://www.XYZCompanv/EmployeeNetwork/EMS
4. 1 .2 Original Documentation: All original signed documents are
located in the EMS Coordinator's Office. They are to be found in
file cabinet 2, drawer 3, folder title EMS ORIGINAL
DOCUMENTS
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 9/16/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
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7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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1.0 Purpose - This document outlines the format for the documents related to the XYZ
Company EnvironmentalManagement System (EMS).
2.0 Scope - This document is intended for use by the designated EMS document control
coordinator and specifically applies to all XYZ Company EMS documents.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system.
3.2 EMS Coordinator - Will direct the environmental management system.
3.3 DocumentManager - Will be responsible for assuring the content ofEMS
system documents are appropriate to the requirements of the EMS.
3.3 Document Control Coordinator - Will be responsible for assuring that all
documents are appropriately formatted in accordance with the requirements
listed below.
4.0 Process Steps
4.1 Determination Process:
4.1.1 All EMS Procedures are labeled with the following structure:
EMS procedures beginwith 4.0 and are in descending order.
Each major topic or subject area required by the EMS is given its
own number (i.e. 4.2 is policy, 4.3 is Aspects, and each subtopic
under those areas are given subset numbers, (i.e. under Aspects
there are 3 subtopics: 4.3.1 is Significant Aspects, 4.3.2 is Legal
and other Requirements and 4.3.3 is Objectives and Targets.)
4. 1 .4 Associated Documents are labeled with the appropriate major topic
and an additional indicator numbering the document (i.e. The
Aspects Table is 4.3-Assocl - indicating the first associated
document to Procedure 4.3)
4.2 Document Format:
4.2. 1 Each document or procedure will have eight sections.
1.0 Purpose: Describes the intention of the document
2.0 Scope: Describes to whom or to which processes the
document applies
3.0 Responsibilities: Describes who has responsibilities within
the section of the EMS to which the document applies.
4.0 Definitions: Describe any terms used within the procedure
that may require clarification of their meaning.
5.0 Process Steps: Describes the content or process required
for the section of the EMS to which the document applies
6.0 Document/Revision History: Describes any changes
made to the document, and when those changes were made
7.0 Authorization Signatures: Indicates the acceptance of the
content of the document to the EMS coordinator.
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Management, by reasoning of their signature, accepts the
document. Others, by reasoning of then signatures, understand
and accept their responsibilities as outlined in the document.
8.0 Associated Documents: Describes the documents which
may be referred to for further information or guidance.
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4.3.2
4.3.3
4.3 Program Documentation andAuthorization :
4.3.1 Signatures: The EMS coordinator will sign each procedure or
document. Unless otherwise indicated in the responsibilities
section, a representative of companymanagement will also sign
the original document. Other responsible people named in the
document will also sign to indicate their understanding and
acceptance of their responsibilities within the EMS
Obsolete or Superceded Documents: The EMS coordinator will
assure that any obsolete or superseded documents are removed
from circulation in both paper and electronic format. Previous
versions may be kept on file for documentation and historical
preservation, but will have limited access by persons other than the
EMS coordinator.
Access to Documentation: Electronic access is available to all
employees on the computer network. Paper copies are available to
areas where the network is not available to employees. Paper
copies issued to employees or production areas will be tracked and
maintained by the EMS coordinator to assure that obsolete or
superceded documents are not utilized as current information.
Document Retention and Updating: Each document within the
EMS will be reviewed at least every 5 years. Ifno changes are
required, the documents may be reissued under the same number,
but will require a re-dated signature on the original.
Revisions to documents: Document changes and revisions will be
tracked using Section 5 (Document/Revision History). In addition
to making changes to said documentation, the revision number
which appears at the top right hand corner of the document
heading will also be changed to reflect the revision number. New
authorization signatures will be required for each newly revised
document.
Original Documents with Signatures: Current documents and
procedures (and their associated signatures) are maintained by the
EMS Coordinator. Electronic copies on the network are the
responsibility of the EMS Coordinator to maintain as current.
Electronic Links: If electronic links are utilized in Section 7 -
Associated Documents, those links will be updated accordingly. It
is the responsibility of the EMS Coordinator to assure this is done.
4.3.4
4.3.5
4.3.6
4.3.7
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
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6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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1.0 Purpose - This document outlines the structure and responsibilities of the XYZ
Company EnvironmentalManagement System (EMS).
2.0 Scope - This document applies to all XYZ Company EMS operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and will commit to assigning responsibilities and needed
capital funding to improve the environmental performance of the company.
3.2 EMS Coordinator - Will direct the environmental management system. Will
be responsible for all EMS documentation and the functioning of the EMS.
3.3 EHSRepresentative - Will participate in the development of the
environmentalmanagement system, as needed.
4.0 Process Steps
4. 1 Roles andResponsibilities
4.1.1 The current EMS coordinator is John Doe, EHS Director. This
person is responsible for assuring that the company's EMS is
compliant with the requirements of the EMS, assure the EMS is
implemented and assure the EMS is integrated within the business
activities of the company.
4.1.2 The current Document Control Coordinator is Jane Smith. This
person is responsible for assuring that documents are properly
formatted, posted and retained in accordance with EMS Procedure
4.4.5 Document Control.
4.1.3 The current DocumentManager is Thomas Thomas. This person
is responsible for assuring that the documents created to comply
with the elements of the EMS contain the appropriate content,
references to other documents or systems, are appropriately
referenced and that these references are up-to-date.
4.2 Determination Process:
4.1. 1 All EMS system documentation is in procedure format and is
located in the EMS coordinator's office or on the computer.
4.2.2 All EMS Procedures are labeled with the following structure:
EMS procedures begin with 4.0 and are in descending
order. Each major topic or subject area required by the
EMS is given its own number (i.e. 4.2 is policy, 4.3 is
Aspects, and each subtopic under those areas are given
subset numbers, (i.e. under Aspects there are 3 subtopics:
4.3.1 is Significant Aspects, 4.3.2 is Legal and other
Requirements and 4.3.3 is Objectives and Targets.)
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4.2.3 Associated Documents are labeled with the appropriate major topic
and an additional indicator numbering the document (i.e. The
Aspects Table is 4.3-Assocl - indicating the first associated
document to Procedure 4.3)
4.3 Program Documentation andAuthorization:
4.3. 1 Signatures: The EMS coordinator will sign each procedure or
document. Unless otherwise indicated in the responsibilities
section, a representative of company management will also sign
the original document. Other responsible people named in the
document will also sign to indicate their understanding and
acceptance of their responsibilities within the EMS.
4.3.2 Obsolete or Superceded Documents: The EMS coordinator will
assure that any obsolete or superceded documents are removed
from circulation in both paper and electronic format. Previous
versions may be kept on file for documentation and historical
preservation, but will have limited access by persons other than the
EMS coordinator.
4.3.3 Access to EMS and Documentation: Electronic access is
available to employees on the computer network. Paper copies are
available to areas where the network is not available to employees.
Paper copies issued to employees or production areas will be
tracked and maintained by the EMS coordinator to assure that
obsolete or superceded documents are not utilized as current
information.
4.3.4 Original Documents with Signatures: Current documents and
procedures (and their associated signatures) are maintained by the
EMS Coordinator. Electronic copies on the network are the
responsibility of the EMS Coordinator to maintain as current.
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 248
Module 5 - Structure and Responsibilities Procedure - Page 3 of 3
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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Module 6 - Training, Awareness and Competence;
Communication; and Operational Controls
PROJECT NOTES:
The following 15 pages are the overheads with instructor's notes and supplemental
handouts that are associated withModule 6.
The first section of supplemental material is the Training Procedure, and is included as
Attachment 6-A. The Communication Procedure is included as Attachment 6-B. The
Operational Controls Procedure is included as Attachment 6-C. Additionally, an
Operational Controls Flowchart2 is included as Attachment 6-D.
The slide and presentation materials for this module (as included here) were not changed
from the original design. The two documentation procedures (Documentation and
Document Control) that were discussed in the previous module were originally one single
procedure and included within this module. The module did not flow well with the
documentation information included, so the documentation information was moved to the
previous module, where it was more easily incorporated into the flow of information.
2 Operational Controls Flowchart, created byDawnM. Collins, RIT 2002
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Welcome Back ! !
In this sessionwe will discuss:
I5 Training, Awareness and Competence
- Communication (internal and external) and
Operational Controls
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4.4.2 Training, Awareness and Competence
The organization shall identify training needs. It shall require that allpersonnel whose
workmay create a significant impact upon the environment, have received appropriate
training.
It shall establish andmaintain procedures to make its employees ormembers at each
relevantfunction and level avvare of:
- a) the importance ofconformance with the environmentalpolicy andprocedures
and with the requirements ofthe environmental management system.
- b) the significant environmental impacts, actual orpotential, oftheir work
. activities and the environmental benefits ofimprovedpersonal performance
""-' bf their roles and responsibilities in achieving conformance with the environmental
policy andprocedures and with the requirements ofthe environmental management
system, including emergencypreparedness and response requirements; and
d) the potential consequences ofdeparturefrom specified operation procedures.
Personnelperforming the tasks which can cause significant environmental impacts
shall be competent on the basis ofappropriate education, training and/or experience
Every employee whose job has an impact on the environment (air water waste,
conservation, etc) must be appropriately trained to their level of responsibility.
In addition, every employee in the company requires (at least) awareness training in the
EMS. Theymust know that it exists, how important it is to comply with environmental
regulations and company policy. Theymust know what the significant aspects and
impacts are for the company and that the company is taking measures to reduce or
eliminate these impacts. Theymust know what their role is, if any, in the EMS. They
must know where to go to get more information. Theymust have access to the
procedures and policies. Theymust know what to do in an emergency. Lastly, theymust
be informed of the consequences ofnon-conformance, both for the company and
personally.
Any employee who works on activities that are directly related to any of the significant
aspects that were identified in previous sessions, must be appropriately trained to perform
their duties and tasks, and must be knowledgeable about what to do when an emergency
or situation arises that is out ofnormal parameters.
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EMS Implementation Elements
Training, Awareness and Competence
Assure the right people have the right
knowledge and skills to achieve the
environmental objectives or Environmental
Management System (training)
- documented training appropriate to the regulations
Training should include:
- Awareness of legal/regulatory needs
- Awareness of written company procedures
- Consequences of non-conformance with procedures
- Need for competency through this and additional training
Does everyone know what they are supposed to do now?
Do they know what targets they need to achieve?
Do they have ideas as to how to achieve them (these ideas may be different than those
proposed, if so, are they better?)
Do they have the right skill sets to implement any changes in activities and
procedures that are needed?
Do they have the authority to act accordingly?
Are they appropriately trained?
Is the training documented? (If it isn't documented, it isn't done)
Are they trained and competent for the skill sets they will need?
Are they trained in the basics of the EMS system?
Legal and regulatory requirements
Where to obtain company procedures
Consequences ofnot complying with regulations & procedures
SEE ADDITIONAL HANDOUT ON EDUCATION TABLE
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The Need for Education
Person or EMS
' '
.: ., Group Overview
CEO I :A C
iso /vpp
/QMS/
Etc.
I C
Aspects Obj &
Targets
Procedures
Manager I A C j I c I C C C
EHS I A C I c I c c c
Engineers [AC I c I c c c
*
Procurements I A G t c I c c c
Production I A C I c I c c c
Sales I A C I c I c c c %
Maintenance I A C I c I c c c
I = Upon Initial Assignment
A = Annually
C = Upon Changes
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4.4.3 Communication
With regard to its environmental aspects and
environmentalmanagement system, the organization shall
establish andmaintain proceduresfor:
- a).internal communication between the various levels
andfunctions ofthe organization; and
- b) receiving, documenting and responding to relevant
communication from external interestedparties
The organization shall considerprocessesfor external
communication on Its significant environmental aspects
and record its decision.
Awritten procedure must be established that will outline the various methods that your
company communicates.
This communication may be in the form of group or staffmeetings, newsletters,
computer websites, and voicemail messaging or other means. Every employee must be
able to have access to the official communication methods.
In addition, the document should outline what methods are undertaken to communicate
with neighbors and other interested parties (such as regulators, industry groups,
coalitions, contractors, visitors to the facility, etc.)
Communication with external parties (neighbors, etc.) automatically qualifies as one of
the significant aspects for your company. If it isn't already identified as one, the
Significant Aspects listing needs to be changed to include external communication.
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EMS Implementation Element -
Communication
Establish INTERNAL and EXTERNAL
communications mechanisms. In this way
employees and staff, as well as regulators and
neighbors are kept up to date on important issues.
- Timely
- Performance based
Simple, concise and accurate
Document each of the elements of the company's
EMS (paper or electronic). A "signpost" or index
type of documentmay be helpful. All documents
should be "controlled".
How do you communicate with interested parties? Interested parties are:
FacilityManagement
EMS Coordinator(s)
Employees
Neighbors
Regulators
Industry Groups
Communication and information should flow freely between the company and interested
parties. Information should be timely and up to date. It should contain information and
updates on the performance of the company against the objectives and targets.
Keep to the KISS principle. Simple and concise. Not too wordy. Understandable.
The methods used to provide this information and communication (both official and non-
official communications) should be documented in a procedure or other type of document
that outlines the methods and frequency of
"official"
communication and provides
guidance for "unofficial" communication.
Official communicationmay be a monthly newsletter to employees and adjoining
neighbors, orweekly staffmeetings. Unofficial communications may be answering
phone calls or e-mail that pertains to EMS activities.
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EMS Implementation Element -
4.4.6 Operational Control
Ttie organization shall identify those operations and activities
that are associated with the identified significant environmental
aspects inline with itspolicy, objective and targets. The
organization shallplan these activities, includingmaintenance.
in order to ensure that they are carried out under specified
conditions by:
- establishing andmaintaining documents andprocedures to cover
situations where their absence could lead to deviationsfrom the
environmentalpolicy and the objectives and targets
stipulating operating criteria in theprocedures
- establishing and maintainingprocedures related to the identifiable
significant environmental aspects ofgood and services used by the
organization and communicating relevantprocedures and requirements
to suppliers and contractors.
OK, now we get down to the meat and potatoes of the environmental protection.
For each process that impacts or could potentially impact the environment, you should
have a Standard Operating Procedure. Most of your processes and tasks probably already
have SOPs. This is a good thing.
Bear inmind the objectives and targets that were set so you can work within your
processes to attain them. SOPs may need to be changed or adjusted to make this happen.
The activities relevant to the objectives and targets should be performed through the
normal work tasks, not as exceptions to the every-day job.
Aftermeeting any of the set objectives and targets, your SOPs and other documentation
related to the job may need to be revised.
Now, the SOPs that are established, where they could affect the EMS or its policy, need
to be brought under the EMS system.
You do NOT have to rewrite them; just assure they are appropriately referenced by the
EMS. (Make sure the document control numbers, versions, dates, and locations are
clearly established).
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EMS Implementation Element -
Operational Controls
Establish lower level operational controls via
procedures, implementation checklists or other
mechanisms that will enable the employees who
do the work to control the process.
Specify operating criteria for the procedures or
documentation
Assure the criteria and documentation are
communicated to all personnel who need them.
Operational procedures should govern the tasks and activities that employees do on a
daily basis. For example:
Cleaning XYZ machine
Ventilation hood maintenance and checking
Sampling waste water discharges from Process Line C
30 day hazardous waste storage area audits
Chemical handling procedures forMethyl Ethyl Death
Each of these procedures should refer back to one of the Programs listed previously.
Each procedure should detail the specific activities that take place for the task. Detailed
operating criteria for machinery and equipment.
Employees, who perform the task, operate the machinery or provide the service should be
aware of, have access to and follow the written procedures.
When you decide on the criteria for any new operational procedures that will be written,
you need to have a plan in place that can be verified and measurable against the desired
results. Statistical methods will be helpful in the set up, to obtain the result.
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Homework for this session
Determine training needs, if any
Determine existing and potential
communication methods
Put all operational control procedures that
impact the environmental programs and
policy under the direction of the EMS
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Module 6 - Training, Awareness and Competence Procedure - Page 1 of 2
1.0 Purpose - This document outlines the training requirements of the XYZ CompanyEnvironmental Management System (EMS).
2.0 Scope - This document applies to all XYZ Company division EMS operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and will commit to assigning responsibilities, training
time for employees and needed capital funding to improve the environmental
performance of the company.
3.2 EMS Coordinator - Will direct the environmental management system. Will
be responsible for all EMS documentation and the functioning of the EMS.
Will assure the tracking mechanisms and training content with regard to the
EMS is appropriate to the level of involvement with the EMS.
3.3 EHSRepresentative - Will participate in the development of the
environmental management system, as needed.
3.4 Training Coordinator: Will provide training to all employees as appropriate to
their level of involvement in the EMS and its associated requirements.
4.0 Process Steps
4.1 Determination Process:
4.1.1 The training coordinator will determine the courses required for
each employee with regard to the EMS.
4. 1 .2 The training coordinator, in conjunction with the EMS coordinator
will determine the content of the EMS training.
4.1.3 The training coordinator will deliver the appropriate training to
employees.
4. 1 .4 The EMS coordinator will assure that all employees who require
training receive it.
4. 1 .2 The EMS coordinator will document the content of the training
program(s), who has received training, who delivered the training
and when it was delivered.
4.2 Document Format:
4.2.1 Training documents are located:
For individual employees: in their personnel file
For various courses - in the training coordination table
Training Course Delivery Course Employees Attended
Date Trainer Content
Location
EMS Awareness 11/1/02 John Doe EMS
Coordinator's
Office
John Doe
Jane Smith
Steven Write
Dawn Nice
Laurel VanDyne
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5.0 Documentation/Revision History
Revision
Number
1.0
Sections
Changed
None
Date
12/03/2002
Reason for Change
Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
4.4.1 -Assoc 1 Training Table EMS Coordinator's Office
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1.0 Purpose - This document outlines the communications requirements of the XYZ
Company EnvironmentalManagement System (EMS). It outlines those
communications methods both XYZ Company and those with external parties.
2.0 Scope - This document applies to all XYZ Company EMS operations.
3.0 Responsibilities
3. 1 Management - Will support the process to establish the environmental
management system, and will appropriately communicate the requirements of
the EMS to employees and external interested parties.
3.2 EMS Coordinator - Will direct the environmental management system. Will
be responsible for all EMS documentation and the functioning of the EMS.
Will assure the tracking mechanisms for communications with regard to the
EMS is appropriate.
3.3 EHSRepresentative - Will participate in the development of communications
to employees and regulators with regard to the environmental management
system and environmental regulations affecting the company, as needed.
4.0 Process Steps
4.1 Internal Communications:
4.1.1 A letter with regard to the implementation of the EMS is provided
to all employees upon initial assignment. This letter will
communicate the EMS policy and provide details about the
implementation of the EMS, as appropriate.
4.1.2 The EMS policy will be posted in areas of the companywhere
employees have normal access to such information. The EMS
coordinator's name and position maybe placed on these notices, as
appropriate.
4. 1 .3 Employees wishing or requiring more information on the EMS
and/or its implementation, and the effects such implementation
will have on the company and their normal operational duties may
contact the EMS coordinator at any time during normal business
hours.
4. 1 .4 Positive and negative effects that may be as a result of the
implementation of the EMS will be communicated to employees,
as appropriate.
4. 1 .2 Objectives, Targets and Control Measures developed for the EMS
will be posted or displayed, so employees can visually see progress
toward goal achievement.
4.1.2.1 These displays and/or postings will be updated at least
twice each year, and more often, as necessary or
appropriate.
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4.2 External Communications:
4.2. 1 All communications with regulatory authorities, regardless of the
format (verbal, telephone or written), will be documented.
All communication with neighbors and other interested parties will
be documented.
Documentation will include:
Date
Time
XYZ Company representative
Regulatory Authority
Regulator's Name and Title
Subject
Method ofCommunication (written, verbal, telephone, etc.)
Content of discussion or communication
Action items or follow up required.
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 9/16/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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1.0 Purpose - This document outlines the format for Operational Controls related to the
XYZ Company Environmental Management System (EMS). For each significant aspect
definedwithin the EMS, a program will have been developed. Operational Controls will
be determined (for objectives and targets related to these programs) that impact the
activities of employees during their normal work tasks.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system.
3.3 Responsible Person - Will be responsible for assuring the content ofEMS
operational control, as defined by the program or process is implemented,
appropriatelymeasured and tracked, and progress against set goals are
reported regularly to the EMS Coordinator.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy. Deviations, where
required or needed will be reported immediately to area supervision, and
where such deviations have an environmental impact, will also be
immediately reported to the EMS Coordinator.
4.0 Process Steps
4. 1 For each significant aspect defined within the EMS, a program will have been
developed. Operational Controls will be determined (for objectives ad targets
related to these programs) that impact the activities of employees during their
normal work tasks.
4.2 The organization shall plan these tasks, including maintenance, in order to
ensure that they are carried out under specified conditions by:
establishing and maintaining documents and procedures to cover
situations where their absence could lead to deviations from the
environmental policy and the objectives and targets
stipulating operating criteria in the procedures
stipulating environmental impacts, where appropriate, should non
conformance with the procedure occur.
4.3 Procedures relating to the identifiable significant environmental aspects will
be established and communicated, as appropriate, to suppliers and contractors.
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
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6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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HOW DO I DEVELOP OPERATIONAL CONTROLS IN AN ISO 14001 CERTIFIABLE EMS
FOR MY SIGNIFICANTASPECTS/IMPACTS FROM COMMON IMPACT CATEGORIES
USING A HIERARCHY OF CONTROL?
CLOSE THE LOOP:
REDUCE
REUSE
RECYCLE
RECOVERY
Significant
Aspect/Impact
Communication
Education/Awareness
Supervision
Training
Rules
Rewards
-CONSIDER
Administrative:
Policy
Procedure
Increased Maintenance
Increased Testing
Engineering:
Maintenance
Design
Operation
Technological:
Efficient heaters/blowers/
molding units
Quality
-CONSIDER
Material Subst'tution/Change
Process Change
Technology Change
Product Change
Professional Society
Network
Internet Support
Tier 2 Support
-CONSIDER
Discontinue
Product/Service
-CONSIDER
-CONSIDER
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 266
Module 7 - Emergency Preparedness and Response; Monitoring
andMeasuring; Checking and Corrective Action; Auditing;
Records Management; andManagement Review
PROJECT NOTES:
The following 37 pages are the overheads with instructor's notes and supplemental
handouts that are associated withModule 7.
The first section of supplemental material is the Emergency Preparedness and Response
Procedure, and is included as Attachment 7-A. TheMonitoring andMeasuring
Procedure is included as Attachment 7-B. The Checking and Corrective Action
Procedure is included as Attachment 7-C. The Auditing Procedure is included as
Attachment 7-D. The Records Management Procedure is included as Attachment 7-E.
The Management Review Procedure is included as Attachment 7-F. Additionally, a
Corrective Action Log and the Gap Analysis Tool are included as Attachments 7-G and
7-H, respectively.
The slide and presentation materials for this module (as included here) were not changed
from the original design.
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'
Welcome Back ! ! ! !
In this Sessionwe will discuss:
!. -E^ergencyPrepafedxiess and Response
- Checking and Corrective Action
-Auditing.
;- Retoids Management, and , ~
- - Management Review , :
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Module 7 - Slide 2
||l|MS^l|^toentation Element
| Emergency Preparedness
'$ The organization shall establish and maintain procedures
.
1 & identify thepotentialfor and respond to accidents and
Y'emergeticy situations, 'andforpreventing and mitigating
'-' the environmental impacts that may be associated with
~
'- them':- ? 8 '.{ ...jj
'
f. '.The'-ofganizdtion shall review and revise, where necessary,
'
tts'e'mergencyipreparedness and response procedures, in
\ 'particular, after theoccurrence ofaccidents or emergency
situations.
The organization shall alsoperiodically test such
procedures wherepracticable. ''
An environmental release or incident has the potential to affect a great number ofpeople,
and depending upon its severity, has the potential to impact people and or the
environment for a very long time.
It is for this reason, that the EMS specifically calls out and requires Emergency
Preparedness and Response procedures.
How does your company respond to an emergency? What do they do? Where are the
evacuation plans? Does everyone in the company know what they are specifically
supposed to do? How are they notified of an emergency?
Every time there is an incident, you need to review your emergency response plan and
assure it was appropriately followed. Ifnot, why not? Was the plan inadequate or did
the emergency responders not follow the plan for another reason? What was the reason
and does the plan need to be changed?
Periodic table top drills or actual emergency simulations may be called for. At the bare
minimum, emergency evacuation drills should occur at least once per year (ormore
often, depending upon the size and type of facility).
Know what you are going to do in the first stages of an emergency, how do you notify the
employees and the authorities, and then what are you going to do to initially control or
mitigate the emergency situation until the emergency response team arrives? Then the
second is a broader concept, in that you need to address the needs of the employees,
facility, the community and the environment once the emergency is under control.
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EMS Elements -
Implementation (cont.)
-(Emergency Preparedness and Response)
: Identify potential for incidents and emergencies
Specify bow to respond to them
Identify prevention andmitigation activities
Review and revise them
Periodically test them
Assure mandated programs: are established
Communicate procedures
Emergency Preparedness and Response is critical to the operation of the EMS. What do
you do when things go wrong? Where are the potentials for accidents and releases to
occur?
Identify these potentials. Specify how the company will respond to them - call 911,
evacuate the area, etc.
Identify activities and procedures that may be used to control or mitigate the incident, or
activities that will prevent the incident from occurring initially.
These emergency plans must be reviewed and, if needed, revised at least every two to
three years. They should be tested, via table top drill ormock incident drill at least every
5 years (pick one or two per year to perform).
Any regulatorymandated programs should be established and included in the plans.
(Evacuation routes and responsibilities in an emergency)
All employees should know what to do in case of an emergency and be able to perform
their assigned duties accordingly.
The Significant Aspects listing should relate in some way to the Emergency Plans. When
you identified the Environmental Aspects, the potential for emergencies were identified
as well. (I.e. what could go wrong). The administration of emergency actions now needs
to be defined. Who will do what to protect or mitigate the situation.
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 270
Module 7 - Slide 4
4,5A Monitoring and Measurement
.,
* Theiorgomzntton shall esfo.bhsh endmaintain documented
procedures to monitorfind"irneasure, on a regular basis, the key
characteristics ofits "operations.and activities that can have a
, significant impact onfihe]environment. This shall include the
}>:re0frding'ojl'nformatipnfo trackperformance, relevant
*.qpefational controls and conformance with the organization 's
: ehvirpnmehtalobjeiiiyes and targets.
^^Mohiformg'equipment shall be calibrated andmaintained and
records ofthisprocess 'shall be retained according tot he
.organization's
procedures'.'
The organization shall establish andmaintain a documented
procedurefor periodically evaluating compliance with relevant
environmental legislation and regulations.
Identify the kinds of things you need to monitor and measure, For example, the activities
associated with the objectives and targets, or those processes that require monitoring
based on regulatory requirements or documented company requirements. For example:
You can be more stringent than regulations require, or there may be monitoring in place
where regulations do not require suchmonitoring (based on company policy).
If you have anymonitoring equipment, you should maintain its calibration (or have it
maintained) in accordance with the applicable analytical standard(s) for the equipment
and the regulations.
Identify whether the equipment is appropriate to perform the required monitoring (not all
equipment is the same, or measures the same thing, or to the same degree).
If others perform the monitoring (I.e. contractors), you must maintain the records and a
copy of their certification to perform suchmonitoring and testing. In any case whoever
performs the monitoring must be adequately trained (and the training documented).
Document the processes that require monitoring, the equipment used to perform the
testing, the analytical methods used to evaluate the testing, who is responsible for
performing the monitoring and how often (the frequency) they are required to do so.
Also maintain, as a record or associated document, the monitoring results.
Digressions or deviations from regulatory requirements that are found during monitoring
and testing may be required to be reported and may be subject to a corrective action
system or regulatory notification.
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' '4.5:2 Nonconformance and
Corfectivfe and Preventive Action
{'The organization shall establish maintain procedures
for definingresponsibilitydhd authorityfor handling and
investigatiiig,nonconformance, taking action to mitigate any
^impacts caused andfor initiating and completing corrective
aridpreventive action
. Any corrective or.preventive action taken to eliminate the
''
caiis'es'ofactual 'andpotential,nonconformances shall be
appropriate to the magnitude ofproblems and commensurate
'
with, the environmental impact encountered.
The organization shall implement.and record any changes
in the documentedprocedures resultingfrom corrective and
preventive action.
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EMSlElements -
CHecliing arid Corrective Action
& Enables continual improvement
\ SyStemati.'c;;-;yeriFies;:fcompliance and meets
k regulations^ .',
'
'
:
\ -Uses processmeasures as well as outcomes
- Process;.for reporting spills vs # of spills per year
Responsibilities, and: timeframes established
.'- Accountability and 'consequences established
A checking and corrective action system is the basis for the continual improvement
system. Themost important part of this section is to find and analyze the cause of
process deficiencies which result in unexpected outcomes when these outcomes are not
compliant with regulations.
When performing the corrective and preventive action, you should follow these steps:
1. Find non-conformance activities or services or goods
2. Promptly solve the problem to bring the activity, service or goods into compliance
3. Identify the reason why the non-compliance occurred
4. Determine the methods used to prevent non-compliances in the future
5. Ifneeded, change any procedures or process documentation to indicate any new or
changed methods
You should explicitly set up the responsibilities to perform the corrective action. Identify
who is responsible for the Corrective action system, tracking and enforcement. Identify
who is responsible for each item and the timeframe in which they have to complete the
action. Youmust document this information and keep it in accordance with the records
retention policy of your company and the EMS (section 4.4.5)
Every Legal and Other requirement that can be controlled by your company will
eventually be included in this system. At first, the actions you have chosen as targets
should be included.
This system is designed to track any improvements projects that have been identified.
The system works in conjunction with the objectives and targets, but is frequentlymore
detailed. Not only the significant aspects, but any improvement projects should be listed.
For example, if you have a one-shot, easy to implement improvement that is not
significant, you can list it here.
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There will usually be a document or procedure that outlines what the corrective action
system is, how it is kept, who is responsible for tracking the actions, and what the
consequences are for not meeting milestones established.
Depending upon the number of entries, a database may be used (as an associated
document, of course, to keep track of the projects.
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D.Collins
Appendix B
Paee274
MCSEMI Small Business TraimngManual
rd&c ^ H
Module 7 - Slide 7
Refer to Handouts Section
for samples of
Corrective Action Logs
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4.5.3 Records
i \ .The shall establish and maintain proceduresfor
'theddeniificdtibHf maintenance and disposition ofenvironmental
records. These
records'
shall include training records and the
results ofaudits ahd'ieyiews. ',
'
j'''
Ifnvirqnfherital records shall be legible, identifiable and
'
irac'eabl'eto the'. activity;product or service involved.
Environmental records shdll.be stored and maintained in such a
'wayihat they are- readily retrievable andprotected against
damage, deterioration or.loss. Their retention times shall be
established and recorded.
'
.
Records shall be maintained, as appropriate to the system and
to the organization, to demonstrate conformance to the
requirements ofthis International Standard.
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; ; '. EMS Elements - Records
'Establish ^procedure for identification,
^maintenance, xeyiew and disposition of
...fecotjds(framing records, audit results,
reviews, etc ), .
v'^,.Legibl'e,:ahd; identifiable:
': -Retrievable
' i":
...
',,
- Auditable against ISO requirements
*
Not everything must be maintained in a procedure or similar document. There are
documents that are simply records.
Records are lists ofnames, dates, places, or line items. These records must be maintained
just like any other EMS documentation. They have to have document numbers, revision
numbers and dates, the names of the people responsible for maintaining them and those
responsible for updating them.
They should be kept in or referenced by the EMS documentation system.
Please Note, that you can use your existing system for documentation, as long as you use
or include the EMS documentation citation in the existing records. For example, existing
training records may be updated to include the EMS related documentation information.
In this way, you do not have to recreate any records or create new recording systems.
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5' \ - $? / 4.5,4 Environmental
' Ivlanagement System Audit
} ;|> :
The'
organization shall establish andmaintain (ajprogramme (s) and
proceduresforperiod environmentalmanagement system audits lo be
\;cdrriedoui in 'order to .-\.
-. ; a) 'determine whether Or not the environmental management system:
'. .: ljconformstoplanned arrangementsfor environmental management
system including (he-requirements of this International Standard; and
. 2)has been properly implemented and maintained; and
V b) provide-
information'
on. the results ofaudits to management.
'' The organization 's audit-programme, including any schedule, shall be
basedon the environmental importance ofthe activity concerned shall
cover the audit scope, frequency, and methodologies, as well as the
responsibilities and requirementsfor conducting audits and reporting
results.
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EMS-Elements - Audits
'Self-Audits ' <
3rd.party certifications
.Procedures established in 14010/1401 1
Report results to management
There are different types of audits that are associated with an EMS. The system itself
should be auditable. Audits are an effective tool for continuous improvement as they can
appraise effective implementation of your system.
Dates and versions of all procedures, databases, records, etc. should already be
maintained. Each document in the system should be reviewed (and updated, ifneeded) at
least every three years. Many documents change muchmore frequently.
You can self-audit your documentation system. Pick out a random number of documents
to audit. Are the documents up to date? Is all the required information and detail present
in the document? Do you do what is written? Can you PROVE that you do what you
have written?
You can use auditing software or checklists which are applicable and appropriate to your
situation as tools to perform the audits.
You can also have a 3rd party audit your system. Although this is required for ISO
certification, it is not necessary to go through the expense ofpaying a third party to audit
your EMS if you are not going for official certification. There are auditing procedures
established in the ISO 14010 and ISO 1401 1 standards. You can access them via the
internet.
Regardless of self or 3rd party audits, management should be informed of the audit
results, so they can appropriately communicate with interested parties, employees and, if
necessary, regulators.
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',.4,6 Management Review
'$ ;
'
' iff.? '-.'
'
<"v
'
'.; ?*-"'.'
.l.jThe'-drganizdtiah's top management shall, at intervals that it
i determines, review the environmental management system, to
ensure its
'cpntinuirig'
suitability, adequacy and effectiveness. The
^management reviewprocessfshall 'ensure that the necessary
mformahon is/cd.llected-'-to -allow management to carry out this
devaluation Thxs-revteyv siiall be documented.
,
The nianageinenl review shall address the possible needfor
changes id policy, objectives and other elements of the
environmental management system^ in the light ofenvironmental
management system audits results, changing circumstances and
the commitment to continual improvement.
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A EMS Elements -
Management Review
Objectives,' targets and.performance
Audit resulta.ahd. findings . , ,
'
Changes needed to policy statement based on:
";/- Changing legislation j
V -^Changing expectations (customers, shareholders,
''regulators and employees)
- Changes in products/operations
- Technology advances
-Incident reviews
- Changes in market forces
!\
Management must be involved and support the EMS. As part of their involvement, they
are required to review certain elements of the EMS at least annually.
They review the objectives and targets, and the progress against the measures established.
Any audit results and findings are also reviewed. This review may coincide with other
integrated systems reviews, like a QMS Management Review session. You do not need
to have a SPECIFIC meeting just for the EMS review; it can be combined with other
similar types ofmeetings. This will conserve management's time and increase the
effectiveness of the EMS and other similar system.
After their review session, ifneeded, theywill review and update the policy statement
based on legislation, expectations from customers and shareholders, product changes,
technology changes, any incidents that have had environmental impacts, and any other
driving forces that may impact the EMS.
Management may (at least initially) be resistant to a meeting to review the EMS. Let's
face facts; theymay not have a lot of time or desire. However, many times, after the fact,
management is frequently keyed up about the potential for improvement in operations,
compliance, cost savings and improvements in how they affect the environment and the
neighboring community. They can findmany strategic advantages in the EMS as a
whole, and can apply the principles of amanagement system more effectively in other
operational areas.
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,
"
1 Homework
- Establish the Emergency Plans for your facility.
f.;If they already exist.assure they are interlinked to the
^^EMS';
i <
',."
';
Establish the Checking andCorrective Action
V process -, , * VV
Establish the documentation system for the
Records that are written for the EMS
Establish the Audit and Review process
Implement periodic Management Review
*
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Module 7 - Emergency Preparedness and Response - Page 1 of 2
1.0 Purpose - This document outlines the process to identify the potential for and
response to accidents and emergency situations, and for preventing and mitigating the
environmental impacts thatmay be associated with such incidents
2.0 Scope - This document applies to all Nu-Kote International, Rochester Division
operations.
3.0 Responsibilities
3. 1 Management - Will support the process to establish the environmental
management system, and associated emergency response systems.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system, and assure that any emergency response procedures are
appropriately documented in compliance with the requirements of the EMS.
3.3 EHS Coordinator - Will be responsible for assuring the emergency response
procedures are written, appropriate to the process for which they are intended
and adequately address the potential mitigation or remediation needs for the
process or activity.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that emergency
situations are immediately reported to the area supervisor and/or EHS
coordinator.
5.0 Process Steps
* The organization shall establish and maintain procedures to identify thepotential
for and respond to accidents and emergency situations, andforpreventing and
mitigating the environmental impacts that may be associated with them.
* The organization shall review and revise, where necessary, its emergency
preparedness and responseprocedures, in particular, after the occurrence of
accidents or emergency situations.
The organization shall alsoperiodically test such procedures wherepracticable.
5.1 For each activity, task or process thatmay have an adverse impact on the
environment, a procedure will be written and maintained to identify that
potential impact, the controls in place to prevent emergency occurrences, and
the appropriate response should an emergency situation occur.
5.2 After any emergency incident, and within an established reasonable
timeframe, the activity, process or task will be reviewed to assure the
prevention measures in place are sufficient to prevent further occurrences, and
that the emergency response to the incident was appropriate and
effective in
mitigating and remediating the
situation.
5.3 Emergency drills (full-scale, partial, or table-top) will be periodically
implemented to test the procedures in place.
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5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
4.2
Title
Policy
Location
EMS Coordinator's Office
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XYZ Company Procedure 4.5.1 - Monitoring andMeasuring
Revision #1 Date: 12/03/02
1.0 Purpose - This document outlines the process to monitor the operations ofXYZ
Company that have a significant environmental impact and the procedures to measure
identify the potential for and response to accidents and emergency situations, and for
preventing and mitigating the environmental impacts that may be associated with
such incidents
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, ad its requirements.
3.2 EMS Coordinator Will direct the daily operations of the environmental
management system, and assure that any monitoring and measures are
appropriately documented in compliance with the requirements of the EMS.
3.3 EHS Coordinator - Will be responsible for assuring established EMS
procedures are in place which measure the operations and activities that have
a significant environmental impact.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that equipment and
records are appropriately maintained.
6.0 Process Steps
6.1 For each activity, task or process that may have an adverse impact on the
environment, procedures will be written and maintained whichmonitor and
measure this impact. These procedures will consider the operational controls,
objectives and targets, and performance records.
6.2 All equipment used to perform the monitoring or measuring per regulatory
requirements will be appropriately calibrated and maintained in accordance
with the procedures established for this calibration and maintenance. These
procedures are located in
6.3 All regulations which require monitoring and measuring will be appropriately
reviewed to determine if they are applicable to XYZ company operations and,
any applicable regulations are listed in the table below.
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Regulation Monitoring
Equipment
Used
Measures Calibration
Procedure
Frequency
of
Calibration
Person
Responsible
for
Calibration
Records
associated
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
4.2
Title
Policy
Location
EMS Coordinator's Office
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XYZ Company Procedure 4.5.2 -Non-Conformance, Corrective and Preventive
Action
Revision #1 Date: 12/03/02
1.0 Purpose - This document outlines the process to handle and investigate non
conformances within the EMS. Included in this process are corrective and preventive
actions taken to eliminate non-conformances on a scale that is commensurate with the
magnitude of the environmental impacts.
2.0 Scope - This document applies to all XYZ Company operations.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and its requirements.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system, and assure that any non-conformances are appropriately
documented in compliance with the requirements of the EMS.
3.3 EHS Coordinator - Will be responsible for assuring established corrective and
preventive actions are appropriate to the magnitude of the environmental
impacts.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that equipment and
records are appropriately maintained.
7.0 Process Steps
7. 1 For each activity, task or process that may have an adverse impact on the
environment, procedures will be written and maintained which monitor and
measure this impact. These procedures will consider the operational controls,
objectives and targets, and performance records.
7.1.1.1 Any identified non-conformances will be recorded via written notification
to the responsible person
7. 1 . 1 .2 A timeframe for correcting this non-conformance will be established.
7.1.1.3 A record of this non-conformance will be kept electronically in the EMS
non-conformance folder located in .
7.1.1.4 Once a non-conformance has been adequately addressed and closed, a
preventive action record will be initiated and tracked for at least one year
(or longer, as warranted); to assure that the non-conformance does not
recur.
7.1.1.5 Documents associated with the non-conforming activity (i.e. procedures,
work instructions, or other documents) will be appropriately changed to
reflect any new information or processes.
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5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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XYZ Company Procedure 4.5.4 -EMS Audits
Revision #1 Date: 12/03/02
2.0 Purpose - This document outlines the process to perform EMS audits associated with
the XYZ Company EMS.
2.0 Scope - This document applies to all XYZ Company EMS audits and their records.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and its requirements.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system, and assure that any non-conformances or audit findings
are appropriately documented in compliance with the requirements of the
EMS.
3.3 EHS Coordinator - Will be responsible for assuring established corrective and
preventive actions are assigned when warranted from audit findings.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that equipment and
records are appropriately maintained.
8.0 Process Steps
8.1 Audits of the EMS will be performed periodically.
8.1.1 Internal or Self audits (at least annually)
8.1.2 External or third party certification audits (as per ISO requirements)
8.2 Records associated with the audits, including non-conformances and corrective
and preventive actions will be controlled via EMS document control requirements
and will be retained in accordance with records management procedures.
8.3 Audits will be performed using the gap analysis tool and the ISO standard
requirements.
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5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
4.2
Title
Policy
Location
EMS Coordinator's Office
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XYZ Company
Revision #1
Page 1 of 2
Procedure 4.5.3 -Records
Date: 12/03/02
1.0 Purpose - This document outlines the process to maintain documented records
associated with the XYZ Company EMS.
2.0 Scope - This document applies to all XYZ Company EMS Records.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and its requirements.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system, and assure that any non-conformances are appropriately
documented in compliance with the requirements of the EMS.
3.3 EHS Coordinator - Will be responsible for assuring established corrective and
preventive actions are appropriate to the magnitude of the environmental
impacts.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that equipment and
records are appropriatelymaintained.
4.0 Process Steps
4. 1 Environmental Records will be kept and maintained. All hardcopy records
will be kept in the EHS office, or other assigned location, and will be assigned
document control numbers in accordance with the EMS. Any electronic records
will be maintained in accordance with the document control practices of the EMS.
4.2 Unless otherwise designated, all records
Record Name
Type
(Hardcopy
Electronic)
Location
Responsible
Person
Retention Period
Audit HC EHS Office EHS Until all findings are
closed
Training E HR personnel
folders
HR Until superseded
Nonconformance E&HC Company Computer
systems
EHS Closed plus 1 year
Corrective Actions E Master Matrix and
assigned
individual's files
EHS and
Assignee
Until closed
Preventive Actions E Individual assigned
files
EHS and
Assignee
1 year from
assignment or as
designated
whichever is longer
Management
ReviewMinutes
E&HC VP's Office VP Two years
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 292
Module 7 - Records Management Procedure - Page 2 of 2
5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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Module 7 - Management Review Procedure - Page 1 of2
XYZ Company Procedure 4.5.4 -EMS Audits
Revision #1 Date: 12/03/02
1.0 Purpose - This document outlines the process to perform EMS management reviews
in accordance with the requirements of the XYZ Company EMS.
2.0 Scope - This document applies to all XYZ Company EMS audits and their records.
3.0 Responsibilities
3.1 Management - Will support the process to establish the environmental
management system, and its requirements. Will perform reviews of the EMS
and the established measurable objectives and targets that are associated with
the significant environmental impacts.
3.2 EMS Coordinator - Will direct the daily operations of the environmental
management system, and assure that any non-conformances or audit findings
are appropriately documented in compliance with the requirements of the
EMS.
3.3 EHS Coordinator - Will be responsible for assuring established corrective and
preventive actions are assignedwhen warranted from audit findings.
3.3 Employees - Will be responsible for assuring that all daily tasks are performed
in accordance with procedures and established policy, and that equipment and
records are appropriately maintained.
4.0Process Steps
4. 1 Management will meet at least annually to review the activities associated
with the EMS.
4.1.1 Records will be kept of these meetings, and decisions made therein,
as per records management procedures.
4.1.2 The EHS office will be responsible for assuring that management
has the necessary information to make decisions appropriate to the EMS.
4.1.3 Results from internal and external EMS audits will be utilized in
these management reviews.
4.1.4 Potential changes to the policy, the objectives and targets, and other
environmental management system elements will be evaluated in these
reviews.
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5.0 Documentation/Revision History
Revision
Number
Sections
Changed
Date Reason for Change
1.0 None 12/03/2002 Initial Issue ofDocument
6.0 Authorization Signatures
Title Printed Name Signature
EMS
Coordinator
Manager
Others:
7.0 Associated Documentation
Document
Number
Title Location
4.2 Policy EMS Coordinator's Office
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Module 7 - Corrective Action Log - Page 1 of 1
Corrective Action Log
ISO Element or
Regulatory
Reference
Corrective
Action
Timeframe for
Completion
Responsible
Person
Comments
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Environmental Management System SelfAssessment Checklist
Requirement Implementation Level Comments
0 1 2 ' 3
4.2 Environmental Policy
An environmental policy that is related to the organization's
activities, services, or goods, and addresses the environmental
impacts
Endorsed by top management
Commits to continual improvement and prevention ofpollution
Commits to company with relevant environmental legislation,
regulation, and other requirements to which the organization
subscribes
Provides the framework for setting and reviewing environmental
objectives and targets
Documented and maintained (written and up-to-date)
Communicated to all employees(e.g., acknowledge how to have
access it)
Available to the public
4.3.1 Environmental Aspects
Maintains and establishes procedures or processes for identifying
the environmental aspects ofoperation, products, and services
Aspects are related to the organization's activities, services, and
goods according to procedures are identified
The organization has criteria to identify significant environmental
aspects and impacts
The responsibilities and authorities for environmental aspects are
defined and documented properly
Maintains and establishes the time frame to fulfill the identified
environmental aspects
Kept up-to-date
Aspects identification goes beyond air, water discharge,
hazardous waste, energy, material, chemicals, and identification
Aspects include areas under an organization's control and
influence (e.g., supplier aspects)
Aspects included normal and abnormal (e.g., emergency)
operations
The cost relevant to several environmental activities, products,
and services (environmental cost) can be assessed
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.3.2 Legal and Other Requirements
The organization establishes andmaintains procedures to identify
the legal and other requirements which are directly applicable to
the environmental aspects of its activities, products, or services
The responsibilities and authorities for environmental aspects are
defined and documented properly
The organization has the list which legal and other requirement
related to its activities, products, or services are arranged
This information is kept up-to-date
The organization and employees whose tasks and job duties are
related to certain environmental regulations know the standards
that they have to comply with
The organization identifies the local environmental requirements
in the areas where they do business. If a custom require certain
environmental elements or standards (e.g., prohibition of a
certain toxic chemical) these are addressed.
4.3.3 Objectives and Targets
The organization establishes and maintains procedures to set up
its environmental objectives and targets
The responsibilities and authorities to decide on and review
environmental objectives and targets are defined and documented
properly
When establishing and reviewing its objectives and targets, an
organization considers its significant environmental aspects and
impacts, relevant legal and other requirements, technological,
operational and financial requirements, and the views of
interested parties
If significant aspects and impacts are not included or considered
in an organization's objectives and targets, the reasons can be
explained. If needed, provide detailed justification.
The organization's objectives and targets are consistent with the
environmental policy
The organization's others objectives (e.g., objectives for ISO
9001) are integrated into its environmental objectives and targets
Employees whose job duties are related to the objectives and
targets know them and their duties
Objectives and targets are numerical and measurable
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.3.4 EnvironmentalManagement Program(s)
The organization establishes and maintains procedures to set up
its environmental programs
Environmental programs are established and maintained to
accomplish its objectives and targets properly
Responsibilities, time frame, detailed means for achieving
programs are designated and established at each relevant function
and level of the organization
Programs can be amended, where relevant, to ensure they apply
to new or modified activities, products, and services
Programs are kept recent and in accordance with any changed
parts
4.4.1 Structures and Responsibilities
Environmental roles, responsibilities and authorities are defined,
documented, and communicated in order to facilitate an effective
EMS at all level of the organization
An organization ensures and provides enough human, technical
and financial resources essential to the implementation and
control of the EMS
The organization appoints a management representative who
shall have defined authority and responsibilities for: ensuring that
the environmental management system requirements are
established, implemented, and maintained, and reporting the
performance of the EMS to top management for review as a basis
for improvement
The organization is effective and the EMS structure is integrated
with or into other systems such as QMS, or general business
practices
0: N/A, 1 : Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.4.2 Training, Awareness, Competence
The organization identifies training needs to ensure that
personnel whose workmay create a significant impact upon the
environment receive appropriate training
The organization establishes and maintains procedures to conduct
training, to ensure that its employees or members at each relevant
function are aware of the importance of:
compliance with environmental policy and objectives
requirements of the EMS including, emergency preparedness and
response requirement
significant environmental effects, actual or potential, of their work
activities
environmental benefits of improved performance
their role and responsibilities in achieving compliance/conformance
with the environmental policy, objectives and targets
potential consequences ofdeparture from specific procedures
Personnel performing specific tasks are competent on the basis of
appropriate education, framing, and/or experience
The organization has some criteria for personnel performing
specific tasks (e.g., internal audit, management review)
The organization maintains the education schedule at least yearly
The education schedule is integrated with other training needs
and programs
The records related to significant training, or education such as
internal audits and regulation education are kept recent.
4.4.3 Communication
The organization establishes and maintains procedures for
internal communications between various levels and functions of
the organization.
The organization establishes and maintains procedures for
receiving, documenting and responding to relevant
communication from external interested parties.
The organization considers processes for external and internal
communication of significant environmental aspects and records
such decisions on these processes
The organization maintains all kind of evidences and
documentation related to each type of internal and external
communication. For example: information received, reviewed,
responded to, and any changes made
The procedures for communication from external and internal
parties include:
The organization's environmental information related to its
activities, products, and services. (E.g., annual
environmental report, significant environmental operational
costs that the stockholders may want to know.)
In case of emergency situations, procedures for appropriate
behavior of internal or external interested parties, such as
neighbors, or schools.
Emergency contact and phone number.
0: N/A, 1 : Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.4.4 EMS Documentation
The organization establishes and maintains EMS (Environmental
Management System ) information in paper or electronic from, to
describe the core elements of the EMS and their
interaction(e.g., level or priority of type of each
documentation)
provide direction to related documentation
If applicable, the EMS in included with or incorporated into other
systems (such as QMS (QualityManagement System), ISO 9000,
QS 9000, classic business system etc.)
If applicable, an IMS (Integrated Management System) is
established, in which several management systems are
incorporated into one effective and concentratedmanagement
system.
4.4.5 Document Control
The organization establishes and maintain document control
procedures to ensure
they can be located
they are periodically reviewed, revised as necessary and
approved for adequacy by authorized personnel
the current versions of relevant documents are available at
all appropriate location
obsolete documents are promptly removed from all points of
issue and points ofuse or otherwise assured against
unintended use
and obsolete documents retained for legal and/or knowledge
preservation purpose are suitably identified
Documentation is legible, dated (with dates of revision), readily
identifiable, maintain in an orderly manner, and retained for a
specified period.
Procedures and responsibilities are established and maintained
concerning the creation and modification of the various types of
document (i.e. change management)
The organization has a documentation list in either electronic or
paper format
The organization set up the time frame for
Reviewing several type ofdocumentation. (E.g., once every
3-years.)
Retaining obsolete significant environmental documentation
The organization has integrated documentation, which
incorporates the diverse requirements of each system, (such as
ISO 9000, QS 9000, and ISO 14001) which have individual
requirements that need to be met.
If the organization operates with an electronic system:
Employees have access to and know how to use the
documents they may need to implement their activities
related to the EMS.
The procedures to change and approve electronic documents
are established and maintained.
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Requirement
Implementation Level Comments
0 1 2 3
4.4.6 Operational Control
The organization identifies operations and activities that are
associated with the identified significant environmental aspects,
such as activities related to environmental policy and the
objectives and targets, environmental elements or information
relevant to products and services
The organization plans these activities, including maintenance,
in order to ensure that they are carried out under specified
conditions by:
Establishing and maintaining documented procedures to
cover situations where the absence of documented
procedures could lead to deviation from the environmental
policy and the objectives and targets
Stipulating operating criteria in the procedures
Establishing and maintaining procedures related to the
identifiable significant aspects of good and services used by
the organization and communicating relevant procedures
and requirements to suppliers and contractors.
The organization has the means for deciding on the criteria.
The organization has the procedures for management and control
air pollution, waste water discharge, solid and hazardous waste,
chemicals and toxic materials, noise, radiation, and etc.
Responsibilities for communication relevant suppliers and
contractors are established and communicated properly.
Appropriate procedures related to the organization's EMS are
communicated to suppliers and contractors.
The organization identifies and follows the environmental
demands of diverse customs and interested parties as closely as
possible.
4.4.7 Emergency Preparedness and Response
The organization establishes and maintains procedures to identify
potential for, and response to, accidents and emergency
situations.
The organization establishes and maintains procedures to prevent
and mitigate the environmental impacts that may be associated
with emergency situations.
The organization periodically tests the emergency preparedness
and response procedures where practicable. (E.g., scenarios,
setting up period, drills.)
The organization reviews and revises, where necessary, its
emergency preparedness and response procedures, in particular,
after
the occurrence of accidents or emergency situations
Emergency tests.
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.5.1 Monitoring andMeasurements
The organization establishes and maintains documented
procedures to monitor and measure on a regular basis the key
characteristics of its operations and activities that can have a
significant impact on the environment.
The organization establishes and maintains documented
procedures for periodically evaluating compliance with relevant
environmental legislation and regulation. (E.g., compliance
audits, or laws that specify monitoring)
The organization regularlymonitors the recording of information
to track:
environmental performance,
relevant operational controls, and
conformance with its objectives and targets
Monitoring equipment is calibrated, maintained, and facilitated
by the employees who are in charge ofmonitoring.
Employees are trained for monitoring and in analyzing the
outcome of the monitoring process.
The records of relevant monitoring equipment and monitoring
results are retained according to the organization procedures or
regulations.
The organization retains records of the monitoring and
calibration.
4.5.2 Non-conformance, Corrective and Preventive
Action
The organization establishes and maintains procedures for
defining responsibility and authority for investigating non
conformances, taking corrective action, and preventing future
occurrences.
Corrective or preventive action taken to eliminate the cause of
non-conformances is appropriate to the magnitude ofproblems
and commensurate with the environmental impact.
The organization implements and records any changes in the
documented procedures resulting from corrective and preventing
action.
The organization evaluates and verifies the outcomes derived
from corrective and preventing action.
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Requirement Implementation Level Comments
0 1 2 3
4.5.3 Records
The organization establishes and maintains procedures for the
identification, maintenance and disposition of environmental
records. These records include training records, the results of
audits and reviews, and other related documentation.
Environmental records are legible, identifiable and traceable to
the activity, product or service involved.
Environmental records are stored and maintained in such a way
that they are readily retrievable and protected against damage,
deterioration or loss.
The retention of environmental records is established and
recorded.
Records are maintained, as appropriate to the system and to the
organization, to demonstrate conformance to the requirements of
this standard.
4.5.4.Environmental Management System Audit
The organization establishes and maintains programs and
procedures for the periodic environmental management system
audits to be carried out, in order to :
determine whether or not the environmental management
system conforms to planned arrangements for environmental
management including the requirements of this standard:
determine whether or not the environmental management
system has been properly implemented and maintained;
Provide information on the results of the audit to
management.
The audit program including any schedule, is based on the
environmental importance of the activity concerned and the
results ofprevious audit.
In order to be comprehensive, the audit procedures cover the
audit scope, frequency and methodologies, as well as the
responsibilities and requirements for conducting audits and
reporting results.
4.6 Management Review
The organization establishes and maintains a process for
management review and evaluation of the EMS, at defined
intervals, to ensure the continuing suitability, scope, adequacy
and effectiveness of the EMS.
The organization's top management, at intervals it determines,
reviews the EMS
Management reviews are documented.
The management review addresses the possible need for changes
to policy, objectives and other elements of the environmental
management system, in the light ofEMS audit results, changing
circumstances and the commitment to continual improvement.
0: N/A, 1: Does not meet, 2: initiating or processing, 3: meets
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Module 8 - Summary ofEMS and Action Plan Review
PROJECT NOTES:
The following 20 pages are the overheads with instructor's notes and supplemental
handouts that are associated withModule 8.
The supplemental material associated with this module is the feedback form.
The slide and presentation materials for this module (as included here) were not changed
from the original design.
.
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Module 8 - Slide 1
Welcome Back ! ! ! !
This is our last session. During this session
we will:
- review what we have accomplished
- Determine what still needs to be finished
develop an action plan to complete these items
- Decide what happens next
continual improvement
certification
etc.
*
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Module 8 - Slide 2
EMS Action Plan
Build on environmental system elements already
in place
Integrate with key management concepts
Gain management commitment
- provide necessary resources to undertake
implementation
- assure clear vision is communicated
- recognize anticipated benefits and risks
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Module 8 - Slide 3
EMS Action Plan
Support the appointed
"Champion"
- Authority to perform needed tasks
- Understand the organization and the EMS process
- Management skills and available time to commit
Use/Train a "cross-functional
team"
involving
employees andmanagement
- One member from each of the company's key areas
- Knowledgeable of the functions and procedures within
their area and can test them against the EMS system
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Module 8 - Slide 4
EMS Action Plan
Conduct preliminary review of the
"gaps"
- Review current programs and systems against the EMS
Criteria
- Evaluate current structure, procedures, policies,
impacts, training programs and other factors to
determine which ones need additional work
- This review of the "gaps" in the existing programs form
the basis for the planning process and implementation.
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Module 8 - Slide 5
EMS Action Plan
Develop a "Road Map" for Implementation
- Outline the actions needed
- Assess the magnitude of the tasks
- Define and assign responsibility for tasks
- Assess resources (internal and external)
- Establish time-frames for completion
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Module 8 - Slide 6
EMS Action Plan
Develop Policy and Procedures adapt existing
ones or develop new ones. Include operations control and
emergency preparedness as well as compliance. They
should be flexible enough to grow or change with the
organization.
Prepare the Documents - higher level documents
should be connected to the system elements. If it isn't
documented it isn't done.
Train employees
within the EMS.
to the level of their involvement
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Module 8 - Slide 7
EMS Action Plan
Assess EMS Performance - conduct periodic
audits to monitor/measure system performance and
identify areas for improvement. Focus both on compliance
and on elements of the EMS such as corrective action.
Some regulatory elements may have non-compliances even
in a highly effective EMS.
Management Review - organizational management
must review the EMS as a whole to determine if changes
to the system or to the organization's environmental
policy, are warranted.
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Module 8 - Slide 8
Please remember our "Godfather Clause":
Ifwe do this favor for you
Someday, we may call upon you to do a
favorfor us in return
Because we have helped you develop and implement your EMS,
we may be calling on your company to assist us when we train
others. We may call upon you to help us make our MCSEMI
program even better. Tell us what we have done right, and where
we could have done better. Tell us what needs more explanation
and detail, and where we have given you too much detail, or more
detail than you need.
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^ ;/
ii
For spending the time to develop your program
For improving your processes, and hence the environment
For allowing us to assist you
1 For listening to us drone on and on and on. . ..
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MCSEMI Customer Feedback Form
Please provide feedback on the following services and information provided to you:
Module I Introduction:
1) Did we provide you with sufficient detail about the expectations of the MCSEMI
program?
2) Did we sufficiently explain the risks and benefits of the program and of an EMS?
Module 2 - Policy Statement
1) Was the writing of the policy statement easy to accomplish?
2) How much easier was the process ofwriting a policy because ofour guidance?
3) Do you have an understanding ofhow the policy statement guides the EMS?
Module 3 - Aspect Identification and legal and Other Requirements
1) Was this module too difficult?
2) Should we have broken it up into smaller modules?
3) Were three visits enough to provide sufficient guidance?
4) How easy to use were the LOR tables?
5) How easy to use was the Aspect and Impact Worksheet?
6) How difficult to use did you find the weighted Aspect table?
7) Do you have an understanding ofwhat aspects and impacts are, and how to set
them for your company?
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Module 8 - Customer Feedback Form - Page 2 of 4
Module 4 - Objectives and Targets
1) How difficult was this module to understand and perform?
2) Was one delivery session and the one homework session sufficient to provide an
understanding of the process?
3) Do you have an understanding ofhow the objectives and targets fit into the EMS?
4) Do you have an understanding ofhow the objectives and targets flow from the
significant aspects?
5) Do you feel that your EMS is able to be integrated into your business because of
the relationship between your activities and your impacts?
How much did the MCSEMI program contribute to this understanding?
Module 5 - Programs, Documentation, Document Control and Structure and
Responsibility
1 . Did we provide enough guidance on setting up the structure of your EMS?
2. Did we provide enough guidance on how to provide adequate control of
documents that are associated with your EMS?
3. Have you defined all the roles and responsibilities for people that have direct
responsibility for the parts ofyour EMS?
Module 6 - Communication, Operational Controls and Training, Awareness and
Competence
1 . Do you have an understanding ofhow communicating with employees and with
external parties promotes and improves the EMS process?
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2. Did we provide enough guidance on operational controls to assist you in applying
them to your significant aspects?
3. Do you have an understanding ofhow training and competence levels are required
for the continual improvement ofyour EMS?
4. Can you more easily determine what training requirements are needed to provide
adequate support for your EMS aspects?
Module 7 - Emergency Preparedness and Response, Checking and Corrective Action,
Auditing, Records Management, andManagement Review.
1 . Was this module too difficult?
2. Should we have broken it up into smaller modules?
3 . Did we provide enough guidance on the Emergency Preparedness Planning
Process?
4. Did we provide enough guidance on the Corrective Action tracking process?
5. Was our auditing Gap Analysis Tool, sufficient for your use?
6. Did we thoroughly explain which records are required for the
EMS?
7. Do you have an adequate understanding of the records
management process?
8. Will the management review process benefit the EMS at
your company?
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Module 8 - Summary and Final Audit
1 . Do you feel that your EMS is adequate for your needs?
2. Did you feel that we were too intrusive into your business?
3. Did you feel that we worked well together as a team?
4. Did we complement one another to fulfill your needs?
5. Where was the program lacking in resources?
6. Where was the program lacking in information?
7. Could we have clarified any one (ormore) portion(s) of the modules better?
8. Do you feel that you will continue with your EMS?
9. Do you feel that this process was beneficial to your company?
Where could we have improved our processes?
Where could we have improved ourmaterials?
What suggestions would you make to assist us in improving this program?
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Legal and Other Requirements Tables
Start Here
PROJECT NOTES:
The following page is the Legal and Other Requirements Tables - Start Here. This page
is meant to be an overview ofhow to best utilize the Legal and Other Requirements
Tables.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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A definition is provided to help you determine
applicability
Noise is defined as: the exposure ofpersons to noise in excess of 90 decibels
for duration of 8 hours or more or equivalent levels as listed in the regulations.
(Essentially, if it is difficult to carry on a normal conversation because of the area
noise level, you may need to take measurements and determine ifyou exceed the
noise levels listed in the regulations under 29CFR1910.95).
A reminder is issued to include the topic into theAspects
Does your facility have noise concerns, equipment that causes excessive noise,
or does your company manufacture equipment or products that will cause
excessive noise when used? If yes, this subpart is applicable to your facility, and
noise should be one of the significant aspects within your EMS.
To Use the Legal and Other Requirements Tables:
A link directly to the regulation's
table of contents is provided- here
Subchapter G - Noise Abatement Programs
Applicability: A brief summary
of the regulation appears in the
left hand column.
Link to Regs: The
center column provides
you with a link directly
Summary: The right hand
column (as you pass your mouse
over the contents) provides you
with a summary of the
applicability or purpose directly
from the regulation (without
Applicability Link to Regulation Summa
Companies that use or have railroad equipment that Part 201 Noise Emission X
moves between states or countries Standards for Transportation
- Specific noise level restrictions are imposed Equipment; Interstate Rail
Carriers
Companies that own or contract with trucks that Part 202 - Motor Carriers X
move between states or countries must not exceed Engaged in Interstate
specific noise and visual exhaust limits (>1 0,000 Commerce
lbs combined weight (vehicle and cargo))
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Legal and Other Requirements Tables
Air Regulations
PROJECT NOTES:
The following 4 pages are the Legal and Other Requirements Tables - Air Regulations
overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Air Emissions are defined as: the release of any dust, fume, gas, mist, odor, smoke
or vapor, or any combination of them, to the outside atmosphere.
Does your facility have air emissions? If yes, this subpart is applicable to your facility,
and air emissions should be one of the significant aspects within your EMS.
Does the company have any of the following sources (which require permits to operate):
Incinerator
Emission vents
Boilers
Cement or asphalt generation
Auto body repair
Paint spraying
Storage silos
Loading docks or transfer stations
Stone crushers
Welding operations
Cleaning or degreasing operations
Laboratory ventilation hoods
Solvent cleaning stations
Polyester fabrication (plastics)
Parts coating
Solvent reclamation
Dry cleaning,
Graphic arts
Textile fabric painting
Stone crushing
Pavingmanufacture
Wood incineration
Coffee roasting
Fermentation
Fish processing
Meat or smokehouse processing
Storage tanks (above or below ground) for listed
chemicals (or warranted amounts)
Fuels burning (for heat, or other energy use)
Fuels combustion (oil, coal orwaste oil)
Production of coke, iron, steel for ferrous alloys
Chemical processing and handling (permitted or
listed chemicals)
Smelting (primary or secondary production) for
aluminum, zinc, copper or lead)
Incineration of trash, car bodies, or sewage/sludge
Organic liquid storage (listed or warranted
amounts)
Unpaved road use (dust generation)
Brick, clay, asphalt, cement, glass, lime or gypsum
production
Pulp or paperboard, plywood or veneer
manufacturing
Stain wood sealer, varnish, paints adhesives or
solvent use/storage
Grain elevators and related processing
Gasoline dispensing (120, 000 gallons or more per
year)
Pharmaceutical research, development or
manufacturing
Cosmetics research, development ormanufacture
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Questions
Does the company use (and emif):
Sulfur oxide/dioxide
Particulate matter
Carbon monoxide
Ozone
Nitrogen dioxide
Lead
Emission points are inventoried and reported
Specific analytical methods as outlined in the
regulations are used to analyze emissions-
Citizens and neighbors can bring lawsuits to
enforce air quality standards
Ocean shore lines have specific regulations
Awareness that NYS has its own State
requirements (which may or may not be different
than the federal regulations')
Either the EPA or the NYS-DEC enforces Air
standards
NYS has an EPA approved plan
EPA must approve the State Program's for
enforcement
There are minimum elements that must be
included in State plans
40CFR Subcbapter T - Air
Part 50 National Primary and
Secondary Ambient Air Quality
Standards
Explanatio
n
Part 51 Requirements for
Preparation, Adoption, and
Submittal of
Implementation Plans
1
Part 53 Ambient Air
Monitoring Reference and
Equivalent Methods
Part 54 Prior Notice of
Citizen Suits
Part 55 Outer Continental
ShelfAir Regulations
Part 52 Approval and
Promulgation of
Implementation Plans
Part 56 Regional
Consistency
Part 62 Approval and
Promulgation ofState
Plans for Designated
Facilities and Pollutants
Part 67 EPA Approval of
State Noncompliance
Penalty Program
Part 70 State Operating
Permit Programs
10
Smelting operations have specific regulations Part 57 Primary
Nonferrous Smelter Orders
11
All emission points must be monitored and
reported
Part 58 Ambient Air 12
Quality Surveillance
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VOCs in automobile finishing Part 59 National Volatile
Organic Compound
Emission Standards for
Consumer and Commercial
Products
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StationaryAir Emissions Source testing. Part 60 Standards of
Performance for New
14
Risk Management Plans must be submitted
Stationary Sources
Part 68 Chemical
Accident Prevention
Provisions
15
Hazardous Air Pollutant (HAPs) Listing Part 61 National Emission
Standards for Hazardous
Air Pollutants
16
Standards for HAPS Part 63 National Emission
Standards for Hazardous
Air Pollutants for Source
17
Permits are required for HAPS Categories
Part 63 II Part 63 III 18
Alternatives to permit requirements for HAPS Part 64 Compliance
Assurance Monitoring 19
There monetary and criminal penalties for not
complying with HAPS
Part 65 Consolidated
Federal Air Rule
Part 66 Assessment and
Collection of
Noncompliance Penalties
by EPA
20
Some industries are specially exempted from Part 69 Special 21
complying with the CAA Exemptions From
Requirements of the Clean
Air Act
Outline of the Federal Permitting Program Part 71 Federal Operating
Permit Programs
22
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Acid Rain Program
Specific S02 allowances
Permits and affected units
Requirements for equipment that monitors S02
Coal fired utility units
Excessive emissions (above permitted levels)
Appeals for permits and non-compliances
Part 72 Permits
Regulation
Part 73 Sulfur Dioxide
Allowance System
Part 74 Sulfur Dioxide
Opt-Ins
Part 75 Continuous
Emission Monitoring
Part 76 Acid Rain
Nitrogen Oxides Emission
Reduction Program
Part 77 Excess Emissions
Part 78 Appeal
Procedures for Acid Rain
Program
23
24
25
26
27
28
29
Fuels burning and fuel-additives must be
registered
Controls and prohibitions for fuels and
additives
Part 79 Registration of
Fuels and Fuel Additives
Part 80 Regulation of
Fuels and Fuel Additives
30
31
Areas established with more stringent regulations Part 81 Designation of
Areas for Air Quality
Planning Purposes
Part 93 Determining
Conformity ofFederal
Actions to State or Federal
Implementation Plans
32
33
as a general concept are listed here.
Compliance requirements for zones and non-
attainment areas
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Ozone depletion chemicals have specific
restrictions
Part 82 Protection of 34
Stratospheric Ozone
Engine Emissions must be controlled (primarily
automotive, but also forklifts and other Powered
Industrial Trucks)
ASTM standards for vehicle engines
Aircraft engine standards
Clean-fuel engines (primarily California)
Non-road engine emissions (forklifts, etc.)
Compression engines
Spark Ignition engines
Marine (Watercraft) Spark Ignition engines
Marine Compression Ignition Engines
Locomotive drain) engines
Part 85 Control ofAir
Pollution FromMobile
Sources
Part 86 Control of
Emissions From New and
In-Use Highway Vehicles
and Engines
Part 86 - 2nd half
Part 87 Control ofAir
Pollution From Aircraft
and Aircraft Engines
Part 88 Clean Fuel
Vehicles
Part 89 Control of
Emissions from New and
In-Use Nonroad
Compression Ignition
Engines
Part 90 Control of
Emissions from Nonroad
Spark Ignition Engines
Part 91 Control of
Emissions from Marine
Spark Ignition Engines
Part 94 Control ofAir
Pollution From Marine
Compression Ignition
Engines
Part 92 Control ofAir
Pollution From
Locomotives and
Locomotive Engines
Patents for emissions control technology
35
36
37
38
39
40
41
42
43
Part 95 Mandatory Patent
Licenses
44
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Nitrogen Oxide/Dioxide restrictions and budgeting
in permitted areas:
State Requirements
Federal Requirements
Part 96 NOx Budget 45
Trading Program for State
Implementation Plans
Part 97 Federal NOx 46
Budget Trading Program
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Legal and Other Requirements Tables
Effluent Regulations
PROJECT NOTES:
The following 4 pages are the Legal and Other Requirements Tables - Effluent
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
.
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LilfUent is defined as: any liquid waste (including water) that is discharged
directly to a municipal sewer system, septic tank system or directly to surface or
ground waters.
Does your facility have effluent that is discharged? If yes, this subpart is applicable to
your facility, and effluent should be one of the significant aspects within your EMS.
Subchapter N - Effluent Guidelines and Standards
Liquidmaterials discharged to amunicipal sewer
system, septic tank system or directly to surface or
ground waters (effluent) must comply with these
regulations.
Part 401 - General Provisions X
Effluent discharged to a municipal sewer system
must adhere to specifications which prohit the
effluent from interfering withmunicipal wastewater
treatment processes
Part 403 - General Pretreatment
Regulations for Existing and New
Sources ofPollution
X
Specific Industry Regulation(s)
Dairy Products
Grain Mills
Canned and Preserved Fruits and Vegetables
Canned and Preserved Seafood
Sugar processing
TextileMills
CementManufacturing
Feedlots
Electroplating
Organic Chemicals, Plastics and Synthetic
Fibers
Part 405 Dairy Products Processing
Point Source Category
Part 406 Grain Mills Point Source
Category
Part 407 Canned and Preserved Fruits
and Vegetables Processing Point
Source Category
Part 408 - Canned and Preserved
Seafood Processing Point Source
Category
Part 409 - Sugar Processing Point X
Source Category
Part 410 - Textile Mills Point Source
Category
Part 411 - CementManufacturing Point
Source Category
Part 412 Feedlots Point Source
Category
Part 413 - Electroplating Point Source
Category
Part 414 - Organic Chemicals, Plastics,
and Synthetic Fibers
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Specific Industry Regulation(s)
Inorganic ChemicalsManufacturing
Soap and Detergent Manufacturing
FertilizerManufacturing
Petroleum Refining
Iron and SteelManufacturing
Nonferrous Metals Manufacturing
PhosphateManufacturing
Steam Electric Power Generation
FerroalloyManufacturing
Leather Tanning and Finishing
Glass Manufacturing
AsbestosManufacturing
RubberManufacturing
Timber and Wood Products
Pulp, Paper and Paperboard
Meat Products
Metal Finishing
CoalMining
Part 415 Inorganic Chemicals X
Manufacturing Point Source Category
Part 417 - Soap and Detergent X
Manufacturing Point Source Category
Part 418 - FertilizerManufacturing X
Point Source Category
Part 419 - Petroleum Refining Point X
Source Category
Part 420 - Iron and Steel X
Manufacturing Point Source Category
Part 421 Nonferrous Metals X
Manufacturing Point Source Category
Part 422 - PhosphateManufacturing X
Point Source Category
Part 423 - Steam Electric Power X
Generating Point Source Category
Including 126 priority pollutants list
Part 424 - FerroalloyManufacturing X
Point Source Category
Part 425 - Leather Tanning and X
Finishing Point Source Category
Part 426 - Glass Manufacturing Point X
Source Category
Part 427 Asbestos Manufacturing X
Point Source Category
Part 428 - RubberManufacturing Point X
Source Category
Part 429 - Timber Products Processing X
Point Source Category
Part 430 - The Pulp, Paper, and X
Paperboard Point Source Category
Part 432 - Meat Products Point Source X
Category
Part 433 - Metal Finishing Point Source <
Category
Part 434 - CoalMining Point Source
Category BPT, BAT, BCT Limitations
and New Source Performance
Standards
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Specific Industry Regulation(s)
Oil and Gas extraction
MineralMining and Processing
Centralized Waste Treatment
Pharmaceutical Manufacturing
Ore Mining and Dressing
Transportation Equipment Cleaning
Paving and Roofing Materials
Waste Combustors
Landfills
Paint Formulating
Ink Formulating
Gum and Wood Chemicals
Pesticides
Explosives
Carbon Black
Photographic Industries
Hospitals
Part 435 - Oil and Gas Extraction Point
Source Category
Part 436 Mineral Mining and
Processing Point Source Category
Part 437 The CentralizedWaste
Treatment Point Source Category
Part 439 - Pharmaceutical
Manufacturing Point Source Category
Part 440 - OreMining and Dressing
Point Source Category
Part 442 - Transportation Equipment
Cleaning Point Source Category
Part 443 Effluent Limitations
Guidelines for Existing Sources and
Standards ofPerformance and
Pretreatment Standards for New
Sources for the Paving and Roofing
Materials (Tars and Asphalt) Point
Source Category
part 444 - Waste Combustors Point
Source Category
Part 445 Landfills Point Source
Category
Part 446 - Paint Formulating Point
Source Category
Part 447 Ink Formulating Point
Source Category
Part 454 - Gum and Wood Chemicals
Manufacturing Point Source Category
Part 455 Pesticide Chemicals
Part 457 Explosives Manufacturing
Point Source Category
Part 458 - Carbon BlackManufacturing
Point Source Category
Part 459 - Photographic Point Source
Category
Part 460 - Hospital Point Source
Category .
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Specific Industry Regulations!
Batteries
Plastics molding and forming
MetalMolding and Casting
Coil Coating
Porcelain Enameling
Aluminum Forming
Copper Forming
Electrical and Electronic Components
Nonferrous Metals forming andMetal
Powders
Part 461 BatteryManufacturing Point
Source Category
Part 463 Plastics Molding and
Forming Point Source Category
Part 464 - Metal Molding and Casting
Point Source Category
Part 465 - Coil Coating Point Source
Category
Part 466 - Porcelain Enameling Point
Source Category
Part 467 Aluminum Forming Point
Source Category
Part 468 - Copper Forming Point
Source Category
Part 469 - Electrical and Electronic
Components Point Source Category
Part 471 Nonferrous Metals Forming
and Metal Powders Point Source
Category
X
X
X
X
X
X
X
X
X
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Legal and Other Requirements Tables
Energy Regulations
PROJECT NOTES:
The following page is the Legal and Other Requirements Tables - Energy Regulations
overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Energy is defined as: fuel economy in automotive engines
Does your company manufacture automobiles or engines used in automobiles? If so,
this part applies to the manufacturing process. Ifyes, this subpart is applicable to your
facility, and energy should be one of the significant aspects within your EMS.
Subchapter 0 - Energy Policy
Automotive vehicle manufacturers must
comply with specific fuel economy
regulations.
Part 600 Fuel Economy of
Motor Vehicles
X
Devices added to existing fuel engines
to increase fuel efficiency and economy
are subjected to specific testing
requirements
Part 610- Fuel Economy
Retrofit Devices
X
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Legal and Other Requirements Tables
FIFRA/Pesticide Regulations
PROJECT NOTES:
The following 3 pages are the Legal and Other Requirements Tables - FIFRA/Pesticide
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Pesticides are defined as: any chemical application to a plant or tree designed to
make the plant resistant to insects, animals, fungi or disease. The manufacture, testing
and use ofpesticides is regulated under this subpart, commonly called FIFRA (Federal
Insecticide, Fungicide and Rodenticide act. Pesticides must be registered and tested.
Specific pesticides must be used and applied only by trained and certified persons.
Does your facility have or use pesticides? If yes, this subpart is applicable to your
facility, and FIFRA use should be one of the significant aspects within your EMS.
Subchapter E - Pesticide Programs
Registration of Pesticides
Companies that have or use pesticides must
assure that they are registered under FIFRA.
Companies that manufacture pesticides must
register them.
Active ingredients must be registered
Specific data is required in order to go
through the registration process
Additional information discovered about the
pesticide, after registration shall be
submitted
Hearings will be held bv the State or the
EPA for registration ofpesticides, or for any
changes in registration proceedings
Producers or exporters ofpesticides must
register them
It is illegal to sell any pesticide that is
unregistered. Criminal or civil penalties
may be applied.
Part 152 - Pesticide Registration
and Classification Procedures
Part 153 - Registration Policies
and Interpretations
Part 158 - Data Requirements for
Registration
Part 159 - Statements ofPolicies
and Interpretations
Part 164 - Rules ofPractice
Governing Hearings, Under ....
Part 167 Registration of
Pesticide and Active Ingredient
Producing Establishments,
Submission ofPesticide Reports
Part 168 - Statements of
Enforcement Policies And
Interpretations
X
X
X
X
X
X
X
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State Programs
States may have jurisdiction over the use or
distribution ofpesticides. Such jurisdiction
is granted at the discretion of the EPA
The EPA may rescind or take away the
State's right to manage their own pesticide
program.
Part 162 - State Registration of
Pesticide Products
Part 173 - Procedures Governing
the Rescission of State Primary
Enforcement Responsibility for
Pesticide Use Violations
X
X
Testing Reguirements
Pesticides that are being tested for
registrationmust be permitted by regulators
prior to their use, application or sale.
Specific records must be kept on the tests,
effects, designed and intended uses and for
production and distribution ofpesticides
Pesticides with harmful environmental
effects are subject to special review to
determine if their use is acceptable and what
restrictions, if any should or will be
imposed.
Proposed or developed standards will be
listed in the Federal Register
Pesticides must be tested and certified that
thev are useful for the control to which they
are designed, applied and manufactured
Any studies on environmental safety or
health effects will complywith established
^good laboratory
Emergency Applications
In emergency situations, the federal or state
government may use or apply unregistered
pesticides
In cases of emergency, time-limited
tolerances may be set for pesticide
application and use
Part 172 Experimental Use
Permits
Part 169 Books and Records of
Pesticide Production And
Distribution
Part 154 - Special Review
Procedures
Part 155 Registration Standards
Part 163 - Certification of
Usefulness ofPesticide
Chemicals
Part 160 - Good Laboratory
Practice Standards
Part 166 - Exemption ofFederal
and State Agencies for Use of
Pesticides Under Emergency
Conditions
Part 176 Time-limited
Tolerances for Emergency
Exemptions
X
X
X
X
X
X
X
X
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Citizen Suits
Citizens with evidence of a pesticide's
health or environmental effects may request
a hearing or trial before the EPA or State
agency
Notices ofhearings will be published in the
Federal Register
Food Use
Pesticides used and applied to foods have
specific requirements for use and
application
Specific ingredients are classified as safe or
unsafe for food use and application. Written
confirmation of the judgement is available
to any person upon written request. Persons
making these judgements will be qualified.
Part 178 - Objections and
Requests for Hearings
Part 179 - Formal Evidentiary
Public Hearing
X
X
Part 177 Issuance ofFood
Additive Regulations
Part 180 - Tolerances and
Exemptions from Tolerances for
Pesticide Chemicals in Food
X
X
Packaging and Labels
Labels will contain specific information, be
legible, in English and placed prominently
on the container
Pesticide packaging must be child-resistant
Part 156 - Labeling Requirements
for Pesticides and Devices
Part 157 Packaging
Requirements for Pesticides and
Devices
X
X
Application of Pesticides
Persons applying pesticides must have
appropriate protection in place.
Pesticides that have regulatory restrictions
must be applied only by persons who have
been certified to apply such materials
Part 170 - Worker Protection
Standard
Part 171 - Certification of
Pesticide Applicators
X
X
Biological Engineering
Biologically engineered plants are subject to
specific requirements, prior to sale, distribution
Part 174 Procedures and
Requirements for Plant-
Incorporated Protectants
X
or use
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Legal and Other Requirements Tables
Land Use Regulations
PROJECT NOTES:
The following 3 pages are the Legal and Other Requirements Tables - Land Use
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
. j- 0 D. CollinsAppendix B
MCSEMI Small Business TrainingManual ^a2e i4U
Land Use is defined as: the use of the surrounding lands to build or construct facilities
that have the potential to impact or change the environment. This includes chemical
storage and handling, disposal, mining, or other activities within structures (including
materials of construction of the structures themselves).
Does your facility have land uses that must be accounted for? Ifyes, this subpart is
applicable to your facility, and land use should be one of the significant aspects within
your EMS.
SubjectArea
NYS Regulatory Citation Exph
Land use restrictions imposed by regulatory authorities are
complied with. (Use deed restrictions or Certificate of
Occupancy)
Use Local Documentation and
Regulations
Marshes or wetlands included on the property have specific
NYS regulatory restrictions for use.
NYS Part 663 - Freshwater
Wetlands - Permit
Requirements
Freshwater or tidal wetlands included on the property require
permits for:
Construction of structures, roadways, septic systems,
bulkheads, stabilization structures, dikes or dams
Fill placement, excavation or grading
Modification, expansion or restoration of any existing
structures
Drainage (except agriculture)
Pesticide application
NYS Part 663 - Freshwater
Wetlands - Permit
Requirements
Dam repairs (including dredging and stabilazation) which
impact a river, stream or lake require permits or 401
certifications under NYS DEC.
NYS Part 663. 664 and 665 -
Article 24, Environmental
Conservation Law
Implementing Regulations
OR
NYS Technical and Operations
Guidance Documents
Coastal erosion hazard areas require permits or variances to
operate any regulated activity on-site.
NYS Permit Program
information andNYS Part 505
Designated recreational river areas, or designated wild or
scenic areas require permits prior to development or
modifications to the area.
NYS Part 602 - Use and
Protection ofWaters
Mining sand, gravel orminerals requires a permit at any site
in NYS
- closing ofmines requires a reclamation plan
NYS Parts 420-425 - Mining
and Mined Land Reclamation
Soil and site inspections are required prior to construction or
modification of a site. These may be included in an
environmental impact statement or be documented based on
purchase deeds.
.
NYS Environmental Quality
Review Act
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Documented, appropriate due diligence (prior or historical
site usage) must be performed prior to purchase, sale or
construction of an industrial site and should include at a
minimum:
raw material storage or processing
electronic transformers, asbestos, fuel storage and on-site
waste disposal
location ofprocessing pits, lagoons or ponds on-site.
Best Practices
Petroleum or chemical storage tanks that are no longer needed
have been appropriately remediated (emptied, cleaned and
either filled or removed).
NYS Part 613 - Handling and
Storage ofPetroleum
NYS Part 614 - Standards for
New and Substantially
Modified Petroleum Storage
Facilities
Facilities that store or dispense fuels must comply with
NYSDEC
NYS Part 230 - Gasoline
Dispensing Sites and Transport
Vehicles
Above ground tanks for fuel or chemical storage must be
registered, labeled and inspected on a regular basis
NYS Part 613 - Handling and
Storage ofPetroleum
NYS Part 614 - Standards for
New and Substantially
Modified Petroleum Storage
Facilities
Under ground tanks for fuel or chemical storage must be
registered, labeled and inspected on a regular basis
NYS Part 613 - Handling and
Storage ofPetroleum
NYS Part 614 - Standards for
New and Substantially
Modified Petroleum Storage
Facilities
NFPA and NYS Fire codes must be complied with for any
fuel storage on-site (including drums, containers or tanks)
Housekeeping procedures and supplies are in place, available
and promptly used in any fuel spill or leakage clean-up
NYS Part 61 1 - Environmental
Priorities and Procedures in
Petroleum Cleanup and
Removal
Spill prevention and counter measures plans are written,
available and, when needed, followed
NYS Part 61 1 - Environmental
Priorities and Procedures in
Petroleum Cleanup and
Removal
Bulk storage containers (petroleum or chemical) are
registered with the NYSDEC
NYS Part 596 - Hazardous
Substance Bulk Storage
Regulations
Appendix B
MCSEMI Small Business TrainingManual
D. Collins
Page 342
The NYS Spill Response Number is conspicuously posted for
use in reporting any fuel, chemical or hazardous material spill
NYS Part 61 1 - Environmental
Priorities and Procedures in
Petroleum Cleanup and
Removal
Out of Service or no longer needed tanks (either above or
below ground) which contain (or have contained) hazardous
materials have been inspected and properly closed or replaced
NYS Part 613 - Handling and
Storage ofPetroleum
NYS Part 614 - Standards for
New and Substantially
Modified Petroleum Storage
Facilities
Any fuel or manufacturing wastes disposed of on-site must be
approved by the municipality and NYS.
NYS Part 225 - Fuel
Composition and Use
Any historic or areas of archaeological interest have been
appropriately preserved and protected
Natural and Historic
Preservation in NYS
Any controlled forestry or vegetation bums must have
approval of the NYSDEC
NYS Part 194 - Forest Practices
Permits must be obtained for any use of State owned lands NYS Part 190 - Use of State
Lands
Signs must have the approval of the municipality before they
can be erected
See Local Codes and
Regulations.
Gas, oil or fuel wells, salt or mineral mining and related
exploration must have NYSDEC approval and annual
reporting for each well and permits for any new wells drilled
NYS Part 420-425 - Mining
andMined Land Reclamation
Abandoned gas, oil or fuel wells, salt ormineral mines and
wells must be properly closed and plugged and registered
with NYSDEC
NYS Part 420-425 - Mining
andMined Land Reclamation
NYS Part 555 - Plugging and
Abandonment ofWells
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Legal and Other Requirements Tables
Noise (Environmental) Regulations
PROJECT NOTES:
The following page is the Legal and Other Requirements Tables - Environmental Noise
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Noise is defined as: the exposure ofpersons to noise in excess of 90 decibels for a
duration of 8 hours ormore, or equivalent levels as listed in the regulations. (Essentially,
if it is difficult to carry on a normal conversation because of the area noise level, youmay
need to take measurements and determine if you exceed the noise levels listed in the
regulations under 29CFR1910.95).
Does your facility have noise concerns, equipment that causes excessive noise, or
does your company manufacture equipment or products that will cause excessive
noise when used? If yes, this subpart is applicable to your facility, and noise should be
one of the significant aspects within your EMS.
Subchapter G - Noise Abatement Programs
Companies that use or have railroad equipment that
moves between states or countries
- Specific noise level restrictions are imposed
Part 201 Noise Emission
Standards for Transportation
Equipment; Interstate Rail
Carriers
X
Companies that own or contract with trucks that
move between states or countries must not exceed
specific noise and visual exhaust limits (>10,000
lbs combined weight (vehicle and cargo))
Part 202 - Motor Carriers
Engaged in Interstate
Commerce
X
Machinery and equipment must meet specific noise
level criteria to be considered as a low noise
product
Part 203 Low-Noise-
Emission Products
X
Air Compressors and other related construction
equipment must meet specific noise level
restrictions.
Part 204 Noise Emission
Standards for Construction
Equipment
X
Trucks or vehicles that operate on public roadways
must meet specific noise level restrictions. (>10,000
lbs combined weight (vehicle and cargo))
Part 205 - Transportation
Equipment Noise Emission
Controls
Complaints may be filed ifpersons believe the
regulations have not been met. Specific rules
governing how complaints are handled are set forth
in this part-
Part 209 - Rules ofPractice
Governing Proceedings Under
the Noise Control Act of 1972
Civil suits may be filed by citizens who believe the
regulators are not properly enforcing the
regulations.
Part 210 - PriorNotice of
Citizen Suits
Machinery and equipment that is manufactured
must be labeled with specific criteria concerning the
amount ofnoise generated by the product.
Part 211 Product Noise
Labeling
X
X
X
X
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Legal and Other Requirements Tables
Ocean Dumping Regulations
PROJECT NOTES:
The following 2 pages are the Legal and Other Requirements Tables - Ocean Dumping
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Ocean Dumping is defined as: the release ofmaterials (including liquids, solids and
wastes, into any national boundarywater (within a 10 mile ocean border to the USA or
any territory of the USA, or in any lake within the USA boundaries).
Does your facility dispose ofmaterials in off-shore waters? If yes, this subpart is
applicable to your facility, and ocean-dumping should be one of the significant aspects
within your EMS.
Subchapter H - Ocean Dumping
To perform ocean dumping, permits must be
issued by the EPA.
Part 220 - General
X
There is a specific process for obtaining a
permit to perform ocean dumping. That
process is listed in this part.
Part 221 Applications for Ocean Dumping
Permits Under Section 102 of the Act
X
The EPA grants such permits based on the
criteria listed in parts 227 and 228. Hearings
may be held to this effect.
Yourmaterials must meet certain criteria
to be discarded into the national waters,
andmay be restricted as to where in the
waters the materials can be discarded.
Part 222 - Action on Ocean Dumping Permit
Applications Under Section 102 of the Act
Part 227 - Criteria for the Evaluation of
Permit Applications for Ocean Dumping of
Materials
Part 228 - Criteria for the Management of
Disposal Sites for Ocean Dumping
X
X
X
Permit applications have specific criteria.
Permits may be granted with limitations or
restrictions, may have these restrictions
revised or the permit revoked at any time by
the EPA administration.
Part 223 Contents ofPermits; Revision,
Revocation or Limitation ofOcean Dumping
Permits Under Section 104(d) of the Act
X
Specific records and reports must be kept by
the persons performing the ocean dumping.
Part 224 - Records and Reports Required of
Ocean Dumping Permittees Under Section
102 of the Act
X
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The US Army Corps ofEngineers regulates
what dredged material can be dumped in
National Waters.
Dredgedmaterial must meet the
specifications before it can be disposed of
in an ocean site. Permits may be required
for certain activities. States may have
more stringent requirements along their
borderways.
Part 225 - Corps ofEngineers Dredged
Material Permits
Part 230 - Section 404(b)(1) Guidelines for
Specification ofDisposal Sites forDredged
or Fill Material
Part 231 - Section 404(c) Procedures
Part 232 404 Program Definitions; Exempt
Activities Not Requiring 404 Permits
Part 233 - 404 State Program Regulations
X
X
X
X
X
Burial at sea information; and vessels carrying
cargo for ocean dumping must meet specific
criteria for permits.
Part 229 - General Permits X
All plastic ring carriers (like those in beverage
bottling) must be made to certain
biodegradation standards.
Part 238 - Degradable Plastic Ring Carriers X
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Legal and Other Requirements Tables
Public Hearings / Freedom of Information Act Regulations
PROJECT NOTES:
The following 2 pages are the Legal and Other Requirements Tables - Public
Hearings/Freedom of Information Act Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Public Hearings and information gathering under the Freedom of Information Act are
listed in Chapter V. Specific rules and protocols for such hearings and requests are listed.
Chapter VII involves only Armed Forces vessels at sea and governs their waste
discharges.
Chapter V - Council on Environmental Quality
National Environmental Protection Act ensures
that citizens and other interested parties have
access to regulations and activities related to
environmental actions which may affect them
Agencies and departments within the Federal or
State governments will cooperate with one another
to assure that actions taken are cooperative.
Part 1500
Mandate
Purpose, Policy, and
Part 1501 NEPA and Agency
Planning
X
NEPA will assure that EPA and State regulations
disputes are not duplicated, appropriately adopted
and have appropriate public involvement
Part 1506 - Other Requirements of
NEPA
X
Companies writing, evaluating or involved with
environmental impact statements must fulfill
specific requirements.
Environmental Impact Statements will be made
available for public comment-
Part 1502 Environmental Impact
Statement
Part 1503 - Commenting
X
X
Federal actions that may adversely impact the
environment, or health and safety of the public
must be referred to a council for resolution.
Decisions made regarding these actions are
governed by specific criteria
Part 1504 - Predecision Referrals to
the Council ofProposed Federal
Actions Determined to be
EnvironmentallyUnsatisfactory
Part 1505 NEPA and Agency
Decisionmaking
All Federal agencies will comply with NEPA Part 1507 Agency Compliance
Specific terms used throughout the Federal
regulations are listed in this part
Part 1508 Terminology and Index
Freedom of Information Act guidance is listed in
this part
Citizens and companies can request
information on any hearing or petition that
involves them specifically
Public meetings must be held on anvNEPA
action and the specific process and procedures
are listed in this part.
X
X
X
X
Part 1515 Freedom of Information N
Act Procedures
Part 1516 - Privacy Act
Implementation
Part 1517 Public Meeting
Procedures of the Council of
Environmental Quality
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ChapterVIIEnvironmental Protection Agency and Department of
Defense
Any DOD (i.e. armed forces) vessels at Part 1700 - Uniform National X
sea must complywith specific discharge Discharge Standards for Vessels of
standards for all wastes. the Armed Forces
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Legal and Other Requirements Tables
Radiation Regulations
PROJECT NOTES:
The following page is the Legal and Other Requirements Tables - Radiation Regulations
overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Radiation is defined as: the emission of radioactive materials into the atmosphere
where the public may have exposure.
Does your facility have radiation devices? Ifyes, this subpart is applicable to your
facility, and radiation should be one of the significant aspects within your EMS.
Subchapter F - Radiation Protection Programs
Regulations restrict the amount of radiation
that the public can be exposed to by nuclear
power plants and related operations.
Part 190-
Environmental
Radiation Protection
Standards for Nuclear
Power Operations
x
The management ofnuclear fuel and related
wastes may increase the exposure or potential
exposure of the public and to persons
performing the function. Specific restrictions
and precautions must be taken to protect these
persons.
Part 191 Environmental
Radiation Protection Standards for
Management and Disposal of
Spent Nuclear Fuel, High- Level
and Transuranic Radioactive
Wastes
X
Processing operations and depositories for
Uranium and Thorium must have specific
restrictions and protections in place-
Part 192 Health and
Environmental Protection
Standards for Uranium and
ThoriumMill Tailings
X
Dept ofEnergy facilities that are considered
waste isolations plants have additional
restrictions that must be complied with.
Part 194 - Criteria for the
Certification and Re- Certification
of the Waste Isolation Pilot Plant's
Compliance with the 40 CFR Part
191 Disposal Regulations
X
Specific programs requirements are established
for companies that measure and monitor radon
emissions.
Part 195 Radon Proficiency
Programs
X
The DOE facility in YuccaMountain, Nevada
has specific restrictions and regulations that the
facility and depositors at the facilitymust
comply with.
Part 197 Public Health and
Environmental Radiation
Protection Standards for Yucca
Mountain, Nevada
X
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Legal and Other Requirements Tables
Sewer Use/Sludge Handling Regulations
PROJECT NOTES:
The following page is the Legal and Other Requirements Tables - Sewer Use/Sludge
Handling Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Sewage Sludge is defined as: that residual that is remaining after the biological
treatment of industrial and municipal waste water by a permitted waste water treatment
facility.
Does your facility create wastewater treatment sludge? Ifyes, this subpart is
applicable to your facility, and sewage sludge should be one of the significant aspects
within your EMS.
Subchapter O - Sewage Sludge
States may be granted authority for sewer sludge
management under the national program. NYS
has such authority. The management program
has specific requirements.
Part 501 State Sludge
Management Program
Regulations
X
There are specific requirements set forth for the
composition, and the consequential applications
and treatment of sludge.
X
Part 503 - Standards for the
Use orDisposal of Sewage
Sludge
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Legal and Other Requirements Tables
Solid Waste Regulations
PROJECT NOTES:
The following 3 pages are the Legal and Other Requirements Tables - SolidWaste
Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Solid wastes (with regard to this subpart) means: garbage, refuse, chemicals, liquids,
sludges, and other discarded solid materials resulting from industrial and commercial
operations and from community activities. It does not include solids or dissolved material
in domestic sewage or other significant pollutants in water resources, such as silt,
dissolved or suspended solids in industrial wastewater effluents, dissolved materials in
irrigation return flows or other common water pollutants. Unless specifically noted
otherwise, the term "solid waste" as used in these guidelines shall not include mining,
agricultural, and industrial solid wastes; hazardous wastes; sludges; construction and
demolitionwastes; and infectious wastes.
261.2 Definition of a Solid Waste A solid waste is any discardedmaterial that is not
excluded by 261.4(a) or that is not excluded by variance granted under 260.30 and
260.31.
(2) A discardedmaterial is anymaterial which is:
(i) Abandoned,
(ii) Recycled,
(iii) Considered inherently waste-like; or
(iv) A military munition identified as a solid waste in 40 CFR 266.202.
261.3 Definition of a Hazardous Waste
Does your facility have or generate solid or hazardous waste? If yes, this subpart is
applicable to your facility, and Solid Waste and/or Hazardous Waste should be one of the
significant aspects within your EMS.
Subchapter I - Solid Wastes
EPA can Grant State's Authority
States must meet RCRA requirements to
administer their own program
States who administer their own programs
must adhere to these guidelines
The EPA can withdraw the approval for a
State run program, provided the program
does not meet with the EPA criteria.
NYS is an approved state with full EPA
authority to run the program
Part 239 - Requirements for State Permit
Program Determination ofAdequacy
Part 256 - Guidelines for Development
and Implementation of State Solid Waste
Management Plans
Part 271 Requirements for Authorization
of State Hazardous Waste Programs
Part 272 Approved State Hazardous
Waste Management Programs
NYS Authorization
X
X
X
X
Heat Treating or incineration ofmore than 50
tons/day requires a specific permit
Part 240 - Guidelines for the Thermal
Processing of Solid Wastes
Facilities that collect and/or store wastes from
other companies or from local areas must
complywith specific requirements
Part 243 - Guidelines for the Storage and
Collection ofResidential, Commercial,
and Institutional Solid Waste
X
X
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Monroe County requires that you separate
"recyclablematerials"from the solid or
hazardous waste streams, and appropriately
recycle these materials.
Products made with recycled or recovered
materials must meet specific requirements
Part 246 Source Separation forMaterials
Recovery Guidelines
Monroe County Recycling Laws
Monroe County Recycling list
X
Part 247 - Comprehensive Procurement
Guideline for Products Containing
RecoveredMaterials
X
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Citizens may file civil suits against tbe
governing authority to enforce these
regulations
Municipal and Industrial solid waste is
normally administered at the county level in
NYS.
Part 254 - PriorNotice ofCitizen Suits
Part 255 - Identification ofRegions and
Agencies for Solid Waste Management
Monroe County Recycling Laws
X
X
Solid Waste Disposal Facilities must adopt
specific practices to assure they pose no threat
to human health & the environment
Part 257 - Criteria for Classification of
Solid Waste Disposal Facilities and
Practices
X
Landfills must adopt specific practices to
assure they pose no threat to human health &
the environment
Part 258 - Criteria forMunicipal Solid
Waste Landfills
X
Batteries, Pesticides, Thermostamps and
Lamps/Bulbs have specific disposal
requirements
Part 273 - Standards for Universal Waste
Management
X
Used oil and product mixed with used oil have
specific disposal requirements
Part 279 - Standards for theManagement
ofUsed Oil
X
Any underground storage tank must meet
specific technical specifications, and have
appropriate management processes.
The EPA can authorize states to administer
their own underground storage tank
program.
A listing of states with approval is
contained in this part. NYS does not
appear on this listing.
Part 280 - Technical Standards and
Corrective Action Requirements for
Owners and Operators ofUnderground
Storage Tanks (UST)
Part 281 Approval ofState Underground
Storage Tank Programs
Part 282 - Approved Underground Storage
Tank Programs (NYS does not have its
own program)
X
X
X
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HazardousWaste
Generators, Handlers, Transporters and
TSDFs
Handling, Transportation, Treatment,
Storage and Disposal practices (with regard
to HazardousWaste) must assure there is
no threat posed to human health & the
environment
Wastes that are considered Hazardous
under these regulations are listed here.
Depending upon the amount ofhazardous
waste generated, facilities must adhere to
specific storage, handling and disposal
criteria, including recordkeeping.
Companies that transport hazardous waste
(either self generated or as a contractual
service) must adhere to specific handling
and transportation requirements
Owners or operators ofHazardous Waste
Treatment, Storage or Disposal Facilities
must adhere to specific regulatory
requirements.
Treatment. Storage or Disposal Facilities
that are in the process of closure have
additional operating requirements.
Recyclable wastes (solely or those that
have been mixed with hazardous wastes)
that are no longer fit for the
"standard"
recycling process, have specific
requirements prior to disposal.
"The solution to pollution is not
dilution"
Hazardous wastes must be treated
appropriately prior to discharge or disposal
and may not be amenable to landfilling.
Generators ofhazardous waste, treatment
or storage facilities, facilities that are
disposing ofhazardous waste, or
transporters, must have a permit from the
EPA or State Authority, prior to treatment,
storage or disposal.
Part 260 - Hazardous Waste Management
System: General
Part 261 Identification and Listing of
Hazardous Waste
Part 262 - Standards Applicable to
Generators ofHazardous Waste
Part 263 - Standards Applicable to
Transporters ofHazardous Waste
Part 264 - Standards for Owners and
Operators ofHazardous Waste Treatment,
Storage, and Disposal Facilities
Part 265 Interim Status Standards for
Owners and Operators ofHazardous
Waste Treatment, Storage, and Disposal
Facilities
Part 266 - Standards for the Management
of Specific Hazardous Wastes and
Specific Types ofHazardous Waste
Management Facilities
Part 268 - Land Disposal Restrictions
Part 270 - EPA Administered Permit
Programs: The Hazardous Waste Permit
Program
X
X
X
X
X
X
X
X
X
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Legal and Other Requirements Tables
Superfund, Emergency Planning and Community Right to Know
Regulations
PROJECT NOTES:
The following 2 pages are the Legal and Other Requirements Tables - Superfund,
Emergency Planning and Community Right to Know Regulations overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferablywith internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Do you use, store or dispose ofhazardous materials? Check the listing of
ReportableMaterials and Quantities and if you have any listed materials at or above the
listed amounts, you must provide information to the Local, State and/or Federal
Government. This information is made available to the public.
Subchapter J - Superfund, Emergency Planning and Community Right-
to-Know Programs
Emergency Response
Responding to releases of oil, pollutants and other
hazardous substances requires specific procedures
and plans to be written (contingency and response
plans)
Emergency response plans must be in place for
specific materials that are used or stored above a
specific threshold or quantity.
Part 300 - National Oil and Hazardous
Substances Pollution Contingency Plan
Part 355 Emergency Planning and
Notification
X
Reporting and Disclosure
Hazardous substances which require reporting (if
released within specific quantities) are listed here
Certain materials that are deemed trade secrets have
specific requirements for disclosure under CERCLA,
SARA and related regulations
Information about hazardous materials used or
stored at the facility are required to be made public
Spills or releases ofhazardous materials are required
to be reported and made public
Information on hazardous substances releases or
spills is required to be disclosed when selling or
transferring ownership ofproperty
Part 302 - Designation, Reportable X
Quantities, and Notification
Part 350 - Trade Secrecy Claims for
Emergency Planning and Community
Right-To-Know Information: And
Trade Secret Disclosures to Health
Professionals
Part 370 - Hazardous Chemical X
Reporting: Community Right-To-
Know
Part 372 Toxic Chemical Release X
Reporting: Community Right-To-
Know
Part 373 Reporting Hazardous X
Substance ActivityWhen Selling or
Transferring Federal Real Property
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Citizen Action and Awards
Citizens who provide information on CERCLA
violators are eligible for awards ofup to $10,000.
Civil suits may be brought against companies who
fail to comply with CERCLA. SARA and other
related regulations.
Part 303 - Citizen Awards for
Information on Criminal Violations
Under Superfund
Part 374 - Prior Notice ofCitizen Suits
X
X
Clean up Costs and Reimbursement
Part 304 Arbitration Procedures for
Small Superfund Cost Recovery
Claims
Part 305 - Comprehensive
Environmental Response,
Compensation, and Liability Act
(CERCLA) Administrative Hearing
Procedures for Claims Against the
Superfund
Part 307 - Comprehensive
Environmental Response,
Compensation, and Liability Act
(CERCLA) Claims Procedures
Part 3 1 0 - Reimbursement to Local
Governments for Emergency Response
to Hazardous Substance Releases
Mediation for who pays clean-up costs in superfund
sites with costs <$500,000 is available
Certain costs incurred by industry for superfund
clean-up are reimbursable from the government fund
To obtain these reimbursements, specific forms and
procedures must be followed.
Local governments may be eligible for
reimbursement for emergency clean up costs.
X
X
X
X
NYS has its own worker protection plan for those
persons who are part of the hazardous materials
response unit.
Part 3 1 1 Worker Protection X
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Legal and Other Requirements Tables
Toxic Substance Control Act (TSCA) Regulations
PROJECT NOTES:
The following 2 pages are the Legal and Other Requirements Tables - TSCA Regulations
overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
Subchapter R - Toxic Substances Control Act
Subject Reference Regulatory Citation
Explan
Anymanufacturer of a new chemical or by product
must register the substance under TSCA and pay a fee. Part 700 - General
X
Suits may be filed, provided specific procedures are
followed.
Part 702 - General Practices and
Procedures
X
The specific chemical reporting process is followed. Part 704 - Reporting and
Recordkeeping Requirements
X
Chemicals imported and exported to and from other
countries must be reported
Part 707 - Chemical Imports and
Exports
X
Chemicals must be reported and placed on the TSCA
Inventory
Part 710 - Inventory Reporting
Regulations
X
Exposure related information is included in the TSCA Part 712 - Chemical Information Rules X
Inventory and available for use
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Health and Safety related information is included in
the TSCA Inventory and available for use
Records must be kept of any employee tor otherwise)
reported adverse health effect of chemical exposures.
(alleged or proven)
Part 716 Health and SafetyData
Reporting
Part 717 Records and Reports of
Allegations that Chemical Substances
Cause Significant Adverse Reactions
to Health or the Environment
New chemicals that are intended for manufacture must
be reported and evaluated prior to manufacturing
Some chemicals are exempted from reporting
under TSCA
Part 720 - Premanufacture
Notification
Part 723 Premanufacture
Notification Exemptions
Chemicals and microorganisms that will be used in a
manner to which theywere not intended or designed
must be reported.
The reporting requirements (process) are listed
here.
Part 72 1 - Significant New Uses of
Chemical Substances
Part 725 - Reporting Requirements
and Review Processes for
Microorganisms
Target housing and facilities that house children must
be tested for Lead-Based Paint prior to sale or re-sale
Part 745 Lead-Based Paint
Poisioning Prevention in Certain
Residential Structures
Specific metalworking fluids must adhere to these
requirements
Part 747 Metalworking Fluids
Hexavalent chromium used for water treatment have
specific requirements
Part 749 Water Treatment Chemicals
Regulators must adhere to specific processes for any
new or changes to existing regulations
Part 750 Procedures for Rulemaking
Under Section 6 of the Toxic
Substances Control Act
PCBs have specific requirements Part 76 1 Polychlorinated Biphenyls
(PCBs) Manufacturing, Processing,
Distribution in Commerce, and Use
Prohibitions
Asbestos has specific requirements
Benzene compounds have specific requirements
All tests and studies performed under TSCA must
subscribe to good laboratory practices
The EPA can require companies to test chemicals for
adverse health effects and consign the companies to
consent agreements
Companies shall be reimbursed some or all of their
costs for the testing.
Part 763 Asbestos
Part 766 - Dibenzo-para-
dioxins/Dibensofurans
Part 792 - Good Laboratory Practice
Standards
Part 790 - Procedures Governing
Testing Consent Agreements and Test
Rules
Part 791 Data Reimbursement
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Specific substances must be tested in specific manners Part 795 Provisional Test Guidelines
Part 796 - Chemical Fate Testing
X
with prescribed methods.
Guidelines X
Part 797 Environmental Effects
Testing Guidelines
Part 798 - Health Effects Testing
Guidelines
Part 799 - Identification of Specific
Chemical Substance and Mixture X
Testing Requirements
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Legal and Other Requirements Tables
Water Regulations
PROJECT NOTES:
The following 4 pages are the Legal and Other Requirements Tables - Water Regulations
overview.
This table is intended to provide a regulatory overview of the regulations as published in
either 40CFR (Code ofFederal Regulations) or in 6NYCRR (New York State Code
Rules and Regulations). These tables are meant to provide the user with a summary of
the regulations to assist the user in determining if the regulation would apply to their
business operations.
Although the tables are meant to be accessed via computer, preferably with internet
access, they have been recreated here, in hard-copy tables, as appendices to this project
paper. An electronic version of these tables is attached to this report.
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Wastewater is defined as: The release of sewage, industrial wastewater, storm-water
or other pollutants to a surface or groundwater. This includes wastewater discharged to a
municipal sewer.
Does your facility have wastewater issues? If yes, this subpart is applicable to your
facility, and wastewater should be one of the significant aspects within your EMS.
Questions (Primarily New York State, but some Monroe County Regulations included)
Does the company withdraw water from underground sources (i.e. wells) in excess of 45 gallons per minu:
If so there are specific county regulations requiring a permit.
'
Does the company have a permit to discharge industrial wastewater to a sewer?
Does the company have a permit to discharge to a septic system?
Does the company have a permit to discharge directly to a lake, river, stream, lagoon or the ground?
Have all wastewater discharges been identified, measured and documented?
Is there an up-to-date site plan or blueprint that shows the location of all wastewater discharge sources anc
points?
Is the company aware of the municipal codes for wastewater discharge to the sewer, the restrictions on the
discharge permit for a septic system, or the restrictions for direct discharge? ;
Is the permit in the company name, and all permit information appropriate and up-to-date?
Are cooling waters used, and if so are the properly treated or handled according to the state regulations?
Is monitoring in place that proves the wastewater discharges comply with the appropriate permit restrictio;
Are regular observations made to assure that the restrictions for discharge are met?
Are anymodifications to the facility that affect water use or discharge appropriately accounted for in the
discharge permit, or the permit to construct?
Does the company have documented records ofwater and liquids used that mass balance out with the
production process and the amount ofdischarge?
Is a system in place to assure that the appropriate regulatory agencies are notified if a permit exceedance
occurs?
Is there a system in place that will provide direction for an equipment malfunction that will result in a
wastewater discharge permit excceedance?
Is storm water accounted for and appropriately diverted to permitted discharge points?
Does the company activities contribute to any coastal or lake-front erosion? If so, specific permits and
notifications may be required.
Does the activities of the company affect the marine life through discharge, or as a result of the business (i
importation, introduction or transplantation ofmarine life)? If so a specific permit is required.
Is the company located on a 100-year flood plain? (check the NYSDEC for flood plainmaps). If so any
construction activities will requires a special permit.
The following is a link to the Monroe County Pure Waters Division website which
contains a listing of the municipal sewer codes that companies are required to adhere to.
Please be sure you check all your incoming materials and chemicals to assure that these
materials are not being discharged. If they are used and consequently discharged, you
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will need to periodically analyze your wastewater discharges from the building lateral
(before it meets the sewermain) to assure you are not exceeding the compliance limits.
MCWAWEBSITE
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Questions 40CFR Subchapter D-
Water Programs
Explan
Any new regulations or changes to regulations concerning
water discharges will be published in the federal register or
similarmunicipal register and will have public hearings held so
that citizens and industry can comment appropriately on the
regulation.
Part 104 Public Hearings on
Effluent Standards for Toxic
Pollutants
X
Employees who "blow thewhistle"on environmental
violations are protected from discrimination or termination of
employment.
Part 108 Employee Protection
Hearings
X
X
X
X
The EPA and the DOT will work together to mitigate oil and
other spills along inland waterways.
Oil discharges that are harmful to human health and the
environment are prohibited.
Specific equipment has been developed and established to
prevent oil discharges along the waterways.
Facilities near shorelines that store 1000 gallons or more of
oil are subjected to specific requirements.
Part 109 Criteria for State,
Local and Regional Oil
Removal Contingency Plans
Part 110 Discharge ofOil
Part 112 Oil Pollution
Prevention
Part 113 Liability Limits for
Small Onshore Storage
Facilities
Public water authorities are required to enforce the primary
drinking water regulations.
Part 142 National Primary
Drinking Water Regulations
Implementation
X
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Discharges of substances listed in the attached table (Table
1 16.4) are subjected to specific treatments prior to discharge or
are prohibited from discharge.
Discharges at or above the quantities listed in the attached
table (Table 1 16.4) are required to be reported or permits to
discharge are required.
If you discharge directly to a waterway, there are specific
restrictions on the types and amounts of chemical
contamination that can be in the effluent. This part of the
regulations establishes those standards.
The Great Lakes waterways have specific minimum
criteria, standards, anti-degradation policies and
implementation procedures to protect the waterways and
preserve their uses.
Watermeant for drinking must meet certain criteria. This
section lists that criteria-
Part 116 Designation of
Hazardous Substances (See
Table 116.4)
Part 117 Determination of
Reportable Quantities for
Hazardous Substances (See
Table 117.3)
Part 129 Toxic Pollutant
Effluent Standards
Part 132 Water Quality
Guidance for the Great Lakes
System (see Part 132
Appendix)
Part 141 National Primary
Drinking Water Regulations
(see Part 141 Appendix)
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Specific treatment standards and effluent discharge standards
have been established to preserve water quality and its
aesthetic value.
Watermeant for drinking must meet certain aesthetic
criteria. This section established that criteria.
Changes or proposed changes to standards must follow a
specific procedure under the Great Lakes Initiative.
Part 133 Secondary
Treatment Regulation
Part 143 National Secondary
DrinkingWater Regulations
Part 131 Water Quality
Standards
Specific test methods have been adopted and approved to test
water quality. These testing methods must be used whenever
testing is performed.
Part 136 Guidelines
Establishing Test Procedures
for the Analysis ofPollutants
NYS issues specific discharge permits. These permits are
inclusive of federal discharge requirements.
The EPA has specific discharge permit programs that states
must follow. (NYS follows these programs.)
NYS is required to follow, at aminimum, all EPA
programs and laws, although NYS may be more stringent
than federal regulations-
Specific procedures and processes must be followed by
NYS in order for the state to administer its own program.
or the EPA can revoke its authority.
The specific criteria for the EPA's NPDES are listed here.
Again, NYS follows this criteria.
A consistent national approach to maintaining water quality
standards has been developed and agreed to by each state-
Citizens are allowed to bring lawsuits against the state, federal
government, or companies that are polluting and discharging
effluent that does not meet the requirements-
Ships and other marine vessels that are equipped with
sanitation devices (bathrooms, etc') must follow specific
procedures and comply with established treatment standards^
Aquifers and sources ofwater that are "sole
sources"for a
geographic area must be protected
Part 121 State Certification of
Activities Requiring a Federal
License or Permit
Part 122 EPA Administered
Permit Programs: The National
Pollutant Discharge
Elimination System
Part 123 State Program
Requirements
Part 124 Procedures for
DecisionMaking
Part 125 Criteria and
Standards for the National
Pollutant Discharge
Elimination System
Part 130 Water Quality
Planning and Management
Part 135 Prior Notice of
Citizen Suits
Part 140 Marine Sanitation
Device Standard
Part 149 Sole Source
Aquifers
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Companies that use UIC as a discharge method must comply
with certain UIC standards and criteria.
NYS has been granted authority to issue permits and
allowances for companies to utilize UIC.
The technical standards that are required to be met forUIC
are listed here.
States may regulate UIC programs more stringently than
federal requirements.
Class I wells have specific prohibitions and limitations in
the types and amounts ofwastes that can be discharged.
Part 144 Underground
Injection Control Program
Part 145 State UIC Program
Requirements
Part 146 Underground
Injection Control Program:
Criteria and Standards
Part 147 State Underground
Injection Control Programs
Part 148 HazardousWaste
Injection Restrictions
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Appendix D. Decision Block Descriptions for Operational Control Flowchart
In relation to an environmental management system, EMS, operations refers to each
operational process that contributes to environmental impacts. It is important to
recognize that these operational processes are not simply related to manufacturing,
service, product and assembly.
After determining an organizational environmental policy and significant
aspects/impacts it is necessary to develop feasible operational controls to ensure that
objectives and targets can be met.
Common environmental impact categories:
Operational Impact Categories
Consumption/depletion of energy
Consumption/depletion ofnatural resource
Air contaminants
Waste water discharges
Storm water runoff
Land contamination
Hazardous waste disposal
Noise odor
Service Impact categories
Wastewater discharges
Disposal of chemicals
Disposal of solvents
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Disposal ofused parts
Product Impact Categories
Toxic substances
Chemical substances
Packaging disposal
Product disposal
Noise
Appendix D Decision Block Descriptions for Operational Control Flowchart D. Collins
Page 377
Operational control implementation is accomplished by the establishment,
maintenance and verification of operational procedures and controls that ensure the
organizations policy, objectives and targets are met. One method to determine
appropriate control is by means of the decision tree for Determining Operational
Controls. The following decision block descriptions can be applied to the Determining
Operational Controls decision tree:
"Can this be remedied by employeeperformance?"
Employee Performance - refers to the functionings, actions and/or activities of
employees throughout all of their time spent at the organization with regard to
effectiveness.
Communication - refers to the ability to share and/or transmit knowledge from
management to employees and from employees up through management, for
example, an organizationmay increase communication concerning appropriate
disposal of recyclable materials.
Education - refers to increasing the employee's, management and the organization's
knowledge, for example, increasing employee's education on the appropriate
handling ofused oils will decrease the likelihood of a spill.
Supervision - refers to increasing the directing or overseeing ability of the actions
and/or activities that would affect the organizations aspects/impacts, for example, an
organization may increase supervision in an area that accumulates hazardous waste to
ensure that the waste is handled properly.
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Training - refers to guiding or instructing, for example, an organization will conduct
training for all employees and perhaps suppliers to communicate the environmental
policy and guide employees/suppliers to the effects that the policy will have on their
action and/or activities and on the organization's actions and/or activities.
Rules - refers to established guides or regulations for the conduct of actions and/or
actions, for example, rules for the use of foot covers in contaminated areas may limit
the risk of contamination to other areas.
Rewards - refers to something given in return for functionings, actions and/or
activities performed appropriately, especially when done very well, for example,
organizations may offer employees incentives to achieve higher than projected waste
recycling.
"Can this be remedied by better
controls?"
Better Controls - refers to more suitable, desirable or favorable means of regulating,
directing or commanding, for example, more favorable controls may be established that
are administrative, engineering or technological.
Administrative - refers to the management of the controls for an organization, for
example, an organization may have methods for accounting for environmental costs
that ensure appropriate divisions are properly budgeted.
Policy - refers to established governing principles of an organization, for
example, the organization will establish a quality or environmental policy to
oversee its actions/activities in those areas.
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Procedure - refers to the established methods ormanners for actions/activities, for
example, an organizationmay have written ways for refueling vehicles.
Increase Maintenance - refers to causing to become greater in the ability to keep
in continuance in a certain condition, for example, an organizationmay increase
the maintenance on an oil pump by calibrating appropriate gauges more
frequently to ensure more optimal operating conditions to decrease the likelihood
ofpump failure and therefore batch disposal.
Increase Testing - refers to causing to become greater the examination ofvarious
components ofoperations, for example, an organizationmay choose to undergo
more frequent audits of their EMS which would ultimately increase the testing of
the system and increase the opportunities for continuous improvement.
Engineering - refers to the management, planning, designing, or construction of
operations, for example, the design of an assembly line is based on the engineering of
the product.
Maintenance - refers to the ability to keep in continuance, for example, an
organization may choose to perform maintenance on equipment that is relied on to
generate raw material for in-process batches to decrease the opportunity for off-
specification batches.
Design - refers to the plan, scheme or project, for example, an organizationmay
alter designs ofproducts to include parts that were not previously recyclable.
Operation - refers to being at work or in action, for example, an organizationmay
change the action of a die press to eliminate excess scrap.
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Technological - refers to the use ofmachinery in the process, for example, an
organizationmay choose to modify the machinery in operations to decrease the use of
electricity.
Efficiency - refers to producing various products/services with a minimum of
effort or waste, for example, a closed loop water washmay be utilized to increase
the ability to wash multiple parts without constant sewer disposal/treatment.
Quality - refers to the degree of excellence or superiority which the
product/service possesses, for example, by increasing the quality of a
product/service an organization can decrease the number of customer rejects.
"Can this be remedied by better
technology?"
Better Technology - refers to more advantageous or effective practical or industrial arts.
Material Substitution/Change - refers to the practice of replacing a material with
another material, for example, an organizationmay choose to use a less flammable
solvent to decrease safety risks.
Process Change - refers to making different the course of action or activity, for
example, an organizationmay choose to perform a water wash over a rinse tank to
eliminate water waste previously uncaptured.
Technology Change - refers to making different themanner of accomplishing the
practical or industrial task, for example, an organization may choose to use a newer
method for heat treating a metal that eliminates the need to perform pickling and acid
wastes.
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Product Change - refers to making different the product, for example, an organization
may choose to use cardboard coverings instead ofplastic to decrease costs and ease
recycling efforts.
"Can this be remedied by
outsourcing?"
Outsourcing - refers to the practice of subcontracting manufacturing work to outside
companies.
Professional Society - refers to a formal collection of individuals engaged in a
similar type of employment, for example, an organizationmay require internal auditors to
belong to a recognized group of auditors and to have become certified through this
agency to ensure that the organization's auditors have the most current information
available.
Networking - refers to establishing a connection to individuals or resources
within or from outside the organization to develop and communicate innovative and
upcoming industry concepts for application, for example, an organization may encourage
the environmental, health and safety department to attend monthly community meetings
in areas surrounding the operations of the organization to increase public support and
communication for the organization.
Internet Support - refers to the practice of seeking information widely available
on the internet, for example, if an organization sought to find a recycler in their area they
may turn to information on the internet to
locate the most competitive prices and
practices.
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"Can this be remedied by discontinuing product/service?"
Discontinuing Product/Service - refers to no longer producing a product or engaging
in a service, for example, an organizationmay choose to discontinuemanufacturing
pesticides that have been proven to be carcinogenic andmay choose to provide
consumers with an alternative pesticide.
After developing and implementing operational controls the following verifications
should be made:
Have operational controls been listed in the appropriate area of the EMS?
Are all operational controls identified?
Are all operational controls documented properly?
Are appropriate employees trained on the operational controls that affect their
work?
Are the procedures for operational control available to the employees that
need them?
To fulfill ISO 14001 requirement ofApproach Re-evaluation the aspects/impacts must
be reviewed:
After a period of time
After a change
Or a combination
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